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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb construction 
body which is excellent in durability and does not cause the 
occurrence of crack due to thermal stress in using, and their 
manufacturing method. 

SOLUTION: The honeycomb structure body is provided with a 
plurality of honeycomb members 21 having many ventilation holes 
1 1 partitioned by partitions 20. These honeycomb members 21 are 
joined by surfaces (joining surfaces) 22 being substantially parallel 
to the passage direction of the ventilation holes to be integrated to 
form the honeycomb structure body. The surface 22 at the member 
21 includes an end part to be connected with a passage entrance 
end face outer peripheral part 1 5 and/or a passage exit end face 
outer peripheral part 1 7 and has an un-joined part 1 2 in the 
structure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more preparations and these two or more honeycomb members substantially the honeycomb 
member which has the negotiation hole of a large number divided by the septum with this honeycomb member 
by the joint material of this construction material It is the honeycomb structure object with which it is 
substantially joined to the direction of passage of this negotiation hole in respect of being parallel, and comes to 
unify these two or more honeycomb members. The honeycomb structure object with which the plane of 
composition in this honeycomb member is characterized by having the unsealed section at least including the 
edge linked to the passage inlet-port end-face periphery section and/or the passage outlet end-face periphery 
section. 

[Claim 2] It has two or more honeycomb members which have the negotiation hole of a large number divided 
by the septum. It is the honeycomb structure object which joins these two or more honeycomb members to the 
direction of passage of this negotiation hole by joint material in respect of being parallel substantially, and it 
comes to unify. Si content as which this honeycomb member uses Metals Si and SiC as a principal component, 
and is specified by Si/(Si+SiC) is 5 - 50 % of the weight. Si content as which this joint material uses Metals Si 
and SiC as a principal component, and is specified by Si/(Si+SiC) The honeycomb structure object with which 
equivalent [ to this honeycomb member joined ], and it is 10 - 80 % of the weight than it, and the plane of 
composition in this honeycomb member is characterized by having the unsealed section at least including the 
edge linked to the passage inlet-port end-face periphery section and/or the passage outlet end-face periphery 
section. 

[Claim 3] The honeycomb structure object according to claim 1 or 2 with which this joint material is 
characterized by being continuously arranged in this plane of composition. 

[Claim 4] A honeycomb structure object given in any 1 term of claims 1-3 characterized by preparing this 
unsealed section of this plane of composition in the direction of passage of this negotiation hole by 10% or 
more of die length to the overall length of this honeycomb structure object in this direction from this passage 
inlet-port end-face periphery section or the passage outlet end-face periphery section. 
[Claim 5] A honeycomb structure object given in any 1 term of claims 1-4 characterized by preparing this 
unsealed section of this plane of composition in the direction of a core of each end face by 10% or more of die 
length to full [ of this honeycomb structure object in this direction ] from this passage inlet-port end-face 
periphery section or this passage outlet end-face periphery section. 

[Claim 6] A honeycomb structure object given in any 1 term of claims 1-5 characterized by arranging in this a 
part of unsealed section [ at least ] of this plane of composition the restoration member which uses a heat- 
resistant inorganic material as a principal component. 

[Claim 7] The honeycomb structure object according to claim 6 with which material strength of that the 
Young's modulus of this restoration member is 80% or less of the Young's modulus of a honeycomb member or 
this restoration member is characterized by the thing of thing ** smaller than the material strength of this 
honeycomb member for which either is satisfied at least. 

[Claim 8] At least one sort of ceramics chosen from the group which the principal component of this 
honeycomb member becomes from cordierite, a mullite, an alumina, a spinel, silicon carbide, silicon nitride, 
lithium aluminium silicate, aluminum titanates, and such combination, or a honeycomb structure object given in 
any 1 term of claims 1, 3-7 which are Fe-Cr-aluminum system metals. 

[Claim 9] A honeycomb structure object given in any 1 term of claims 1-8 characterized by supporting the 
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catalyst on the septum of thlWBneycomb member. 

[Claim 10] The negotiation hole of a large number which it is divided by the septum and penetrated to a passage 
inlet-port end face and a passage outlet end face It has two or more **** suggestion ******** honeycomb filter 
members alternately by this passage inlet-port end face and passage outlet end face which this negotiation hole 
penetrates. This honeycomb filter member in respect of being parallel to the direction of passage of this 
negotiation hole It joins to this honeycomb filter member by the joint material of this construction material 
substantially. The honeycomb filter with which it is the honeycomb filter which it comes to unify, and the plane 
of composition in this honeycomb filter member is characterized by having the unsealed section at least 
including the edge linked to the passage inlet-port end-face periphery section or the passage outlet end-face 
periphery section. 

[Claim 1 1] The negotiation hole of a large number which it is divided by the septum and penetrated to a passage 
inlet-port end face and a passage outlet end face It has two or more **** suggestion ******** honeycomb filter 
members alternately by this passage inlet-port end face and passage outlet end face which this negotiation hole 
penetrates. These two or more honeycomb filter members in respect of being parallel to the direction of passage 
of this negotiation hole It is the honeycomb filter which it joins and comes to unify by joint material. The base 
of this honeycomb filter member uses Metals Si and SiC as a principal component. Si content specified by Si/ 
(Si+SiC) is 5 - 50 % of the weight. Si content as which this joint material uses Metals Si and SiC as a principal 
component, and is specified by Si/(Si+SiC) More [ equivalent / to the base of this honeycomb filter member 
joined / or / it ] And the honeycomb filter with which it is 10 - 80 % of the weight, and the plane of composition 
in this honeycomb filter member is characterized by having the unsealed section at least including the edge 
linked to the passage inlet-port end-face periphery section and/or the passage outlet end-face periphery section. 
[Claim 12] The honeycomb filter according to claim 10 or 1 1 with which this joint material is characterized by 
being continuously arranged in this plane of composition. 

[Claim 13] A honeycomb filter given in any 1 term of claims 10-12 characterized by preparing this unsealed 
section of this plane of composition in the direction of passage of this negotiation hole by 10% or more of die 
length to the overall length of this honeycomb filter in this direction from this passage inlet-port end-face 
periphery section or this passage outlet end-face periphery section. 

[Claim 14] A honeycomb filter given in any 1 term of claims 10-13 characterized by preparing this unsealed 
section of this plane of composition in the direction of a core of each end face by 10% or more of die length to 
full [ of this honeycomb filter in this direction ] from this passage inlet-port end-face periphery section or this 
passage outlet end-face periphery section. 

[Claim 15] A honeycomb filter given in any 1 term of claims 10-14 characterized by arranging in this a part of 
unsealed section [ at least ] of this plane of composition the restoration member which uses a heat-resistant 
inorganic material as a principal component. 

[Claim 16] The honeycomb filter according to claim 15 with which material strength of that the Young's 
modulus of this restoration member is 80% or less of the Young's modulus of a honeycomb member or this 
restoration member is characterized by the thing of thing ** smaller than the material strength of this 
honeycomb member for which either is satisfied at least. 

[Claim 17] A honeycomb filter given in any 1 term of claims 10, 12-16 which are at least one sort of ceramics 
chosen from the group which the principal component of this honeycomb filter member becomes from 
cordierite, a mullite, an alumina, a spinel, silicon carbide, silicon nitride, lithium aluminium silicate, aluminum 
titanates, and such combination, or a Fe-Cr-aluminum system metal. 

[Claim 18] A honeycomb filter given in any 1 term of claims 10-17 characterized by supporting the catalyst on 
the septum of this honeycomb member. 

[Claim 19] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, it dries, and a honeycomb object is acquired. Subsequently The junctional zone of this construction 
material is formed in a part except for the edge which connects with the direction of passage of the negotiation 
hole in this honeycomb object at least substantially in an parallel field at the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section as substantially as this honeycomb object. 
Subsequently The manufacture approach of the honeycomb structure object characterized by calcinating after 
joining these two or more honeycomb objects through this junctional zone and unifying. 
[Claim 20] After kneading, fabricating the obtained kneading object, drying and using raw material powder, a 
binder, and water as a honeycomb object, further, this honeycomb object is calcinated and a honeycomb 
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member is obtained. Subsec^Ufcly The junctional zone of this constructi^l^aterial is formed in a part except 
for the edge which connects with the direction of passage of the negotiation hole in this honeycomb member at 
least substantially in an parallel field at the passage inlet-port end-face periphery section or the passage outlet 
end-face periphery section as substantially as this honeycomb object. Subsequently The manufacture approach 
of the honeycomb structure object characterized by calcinating after joining these two or more honeycomb 
members through this junctional zone and unifying. 

[Claim 21] After kneading, fabricating the obtained kneading object, drying and using raw material powder, a 
binder, and water as a honeycomb object, the appearance of this honeycomb object is processed further. 
Subsequently The junctional zone of this construction material is formed in a part except for the edge which 
connects with the direction of passage of the negotiation hole in this honeycomb object at least substantially in 
an parallel field at the passage inlet-port end-face periphery section or the passage outlet end-face periphery 
section as substantially as this honeycomb object. Subsequently The manufacture approach of the honeycomb 
structure object characterized by calcinating after joining these two or more honeycomb objects through this 
junctional zone and unifying. 

[Claim 22] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, it dries, and a honeycomb object is acquired. Subsequently The junctional zone of this construction 
material is formed in a part except for the edge which connects with the direction of passage of the negotiation 
hole in this honeycomb object at least substantially in an parallel field at the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section as substantially as this honeycomb object. 
Subsequently The manufacture approach of the honeycomb structure object characterized by processing an 
appearance after joining these two or more honeycomb objects through this junctional zone and unifying, and 
calcinating after that. 

[Claim 23] Further, after kneading, fabricating the obtained kneading object, drying and using raw material 
powder, a binder, and water as a honeycomb object, it calcinates and a honeycomb member is obtained, after 
processing the appearance of this honeycomb object. Subsequently The junctional zone of this construction 
material is formed in a part except for the edge which connects with the direction of passage of the negotiation 
hole in this honeycomb member at least substantially in an parallel field at the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section as substantially as this honeycomb object. 
Subsequently The manufacture approach of the honeycomb structure object characterized by calcinating after 
joining these two or more honeycomb members through this junctional zone and unifying. 
[Claim 24] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, and it dries, and considers as a honeycomb object. Subsequently After calcinating this honeycomb 
object and considering as a honeycomb member, the appearance of this honeycomb member is processed. 
Subsequently The junctional zone of this construction material is formed in a part except for the edge which 
connects with the direction of passage of the negotiation hole in this honeycomb member at least substantially 
in an parallel field at the passage inlet-port end-face periphery section or the passage outlet end-face periphery 
section as substantially as this honeycomb object. Subsequently The manufacture approach of the honeycomb 
structure object characterized by calcinating after joining these two or more honeycomb members through this 
junctional zone and unifying. 

[Claim 25] The manufacture approach of a honeycomb structure object given in any 1 term of claims 19-24 
characterized by forming this junctional zone continuously. 

[Claim 26] The manufacture approach of the honeycomb structure object characterized by processing further 
the appearance of the honeycomb structure object acquired by the approach given in any 1 term of claims 19- 
25. 

[Claim 27] The manufacture approach of the honeycomb structure object characterized by applying the filler 
which uses a heat-resistant inorganic material as a principal component to a part of side face [ at least ] of the 
honeycomb structure object acquired by the manufacture approach given in any 1 term of claims 19-26. 
[Claim 28] The manufacture approach of a honeycomb structure object given in any 1 term of claims 19-27 
characterized by arranging the filler which uses a heat-resistant inorganic material as a principal component in a 
part of part [ at least ] in which the junctional zone is not formed among the fields in which this junctional zone 
was formed to the part. 

[Claim 29] The manufacture approach of a honeycomb structure object given in any 1 term of claims 19-28 
characterized by the principal component of this honeycomb object and this junctional zone consisting of at 
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least one sort of ceramics cl^lfe from the group which consists of cordi^^, a mullite, an alumina, a spinel, 
silicon carbide, silicon nitride, lithium aluminium silicate, aluminum titanates, and such combination, a Fe-Cr- 
aluminum system metal, or metals Si and SiC. 

[Claim 30] The manufacture approach of the honeycomb structure object with a catalyst characterized by 
supporting a catalyst after manufacturing a honeycomb structure object by the manufacture approach of a 
publication in any 1 term of claims 19-29. 

[Claim 31] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, it dries, and a honeycomb object is acquired. Subsequently The negotiation hole of a large number 
penetrated to the passage inlet-port end face and passage outlet end face of this honeycomb object is alternately 
******(ed) by this passage inlet-port end face and this passage outlet end face, and a ****** honeycomb object 
is produced. Subsequently Substantially the junctional zone which serves as this honeycomb object from this 
construction material substantially with the direction of passage of this negotiation hole in this ****** 
honeycomb object to an parallel field The manufacture approach of the honeycomb filter which forms in a part 
except for the edge which connects with the passage inlet-port end-face periphery section or the passage outlet 
end-face periphery section at least, and is subsequently characterized by calcinating after joining these two or 
more ****** honeycomb objects through this junctional zone and unifying. 

[Claim 32] After kneading, fabricating the obtained kneading object, drying and using raw material powder, a 
binder, and water as a honeycomb object, further, this honeycomb object is calcinated and a honeycomb 
member is obtained. Subsequently The negotiation hole of a large number penetrated to the passage inlet-port 
end face and passage outlet end face of this honeycomb member is alternately ******(ed) by this passage inlet- 
port end face and this passage outlet end face, and a honeycomb filter member is produced. Subsequently 
Substantially the junctional zone which serves as this honeycomb object from this construction material 
substantially with the direction of passage of this negotiation hole in this honeycomb filter member to an 
parallel field The manufacture approach of the honeycomb filter which forms in a part except for the edge 
which connects with the passage inlet-port end-face periphery section or the passage outlet end-face periphery 
section at least, and is subsequently characterized by calcinating after joining these two or more honeycomb 
filter members through this junctional zone and unifying. 

[Claim 33] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, it dries, and a honeycomb object is acquired. Subsequently The negotiation hole of a large number 
penetrated to the passage inlet-port end face and passage outlet end face of this honeycomb object is alternately 
******(ed) by this passage inlet-port end face and this passage outlet end face, and a ****** honeycomb object 
is produced. Subsequently The junctional zone of this construction material is formed in a part except for the 
edge which connects with the direction of passage of this negotiation hole in this ****** honeycomb object at 
least substantially in an parallel field at the passage inlet-port end-face periphery section or the passage outlet 
end-face periphery section as substantially as this honeycomb object. Subsequently The manufacture approach 
of the honeycomb filter characterized by processing an appearance after joining these two or more ****** 
honeycomb objects through this junctional zone and unifying, and calcinating after that. 

[Claim 34] After kneading, fabricating the obtained kneading object, drying and using raw material powder, a 
binder, and water as a honeycomb object, the appearance of this honeycomb object is processed further. 
Subsequently The negotiation hole of a large number penetrated to the passage inlet-port end face and passage 
outlet end face of this honeycomb object is alternately ******(ed) by this passage inlet-port end face and this 
passage outlet end face, and a ****** honeycomb object is produced. Subsequently The junctional zone of this 
construction material is formed in a part except for the edge which connects with the direction of passage of this 
negotiation hole in this ****** honeycomb object at least substantially in an parallel field at the passage inlet- 
port end-face periphery section or the passage outlet end-face periphery section as substantially as this 
honeycomb object. Subsequently The manufacture approach of the honeycomb filter characterized by 
calcinating after joining these two or more ****** honeycomb objects through this junctional zone and 
unifying. 

[Claim 35] Further, after kneading, fabricating the obtained kneading object, drying and using raw material 
powder, a binder, and water as a honeycomb object, it calcinates and a honeycomb member is obtained, after 
processing the appearance of this honeycomb object. Subsequently The negotiation hole of a large number 
penetrated to the passage inlet-port end face and passage outlet end face of this honeycomb member is 
alternately ******( e d) by this passage inlet-port end face and this passage outlet end face, and a honeycomb 
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filter member is produced. ^Kequently Substantially the junctional zonSW this construction material with the 
direction of passage of the negotiation hole in this honeycomb filter member as substantially as this honeycomb 
object to an parallel field The manufacture approach of the honeycomb filter which forms in a part except for 
the edge which connects with the passage inlet-port end-face periphery section or the passage outlet end-face 
periphery section at least, and is subsequently characterized by calcinating after joining these two or more 
honeycomb filter members through this junctional zone and unifying.. 

[Claim 36] Raw material powder, a binder, and water are kneaded, and the obtained kneading object is 
fabricated, and it dries, and considers as a honeycomb object. Subsequently After calcinating this honeycomb 
object and considering as a honeycomb member, the appearance of this honeycomb member is processed. 
Subsequently The negotiation hole of a large number penetrated to the passage inlet-port end face and passage 
outlet end face of this honeycomb member is alternately ******( e d) by this passage inlet-port end face and this 
passage outlet end face, and a honeycomb filter member is produced. Subsequently Substantially the junctional 
zone of this construction material with the direction of passage of the negotiation hole in this honeycomb filter 
member as substantially as this honeycomb object to an parallel field The manufacture approach of the 
honeycomb filter which forms in a part except for the edge which connects with the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section at least, and is subsequently characterized by 
calcinating after joining these two or more honeycomb filter members through this junctional zone and 
unifying. 

[Claim 37] The manufacture approach of a honeycomb filter given in any 1 term of claims 31-36 characterized 
by forming this junctional zone continuously. 

[Claim 38] The manufacture approach of the honeycomb filter characterized by processing further the 
appearance of the honeycomb filter obtained by the approach given in any 1 term of claims 31-37. 
[Claim 39] The manufacture approach of the honeycomb filter characterized by applying the filler which uses a 
heat-resistant inorganic material as a principal component to a part of side face [ at least ] of the honeycomb 
filter obtained by the manufacture approach given in any 1 term of claims 31-38. 

[Claim 40] The manufacture approach of a honeycomb filter given in any 1 term of claims 31-39 characterized 
by arranging the filler which uses a heat-resistant inorganic material as a principal component in a part of part 
[ at least ] in which the junctional zone is not formed among the fields in which this junctional zone was formed 
to the part. 

[Claim 41] The manufacture approach of a honeycomb filter given in any 1 term of claims 31-40 characterized 
by the principal component of this honeycomb object and this jointing material for corrugated fibreboard 
consisting of at least one sort of ceramics chosen from the group which consists of cordierite, a mullite, an 
alumina, a spinel, silicon carbide, silicon nitride, lithium aluminium silicate, aluminum titanates, and such 
combination, a Fe-Cr-aluminum system metal, or metals Si and SiC. 

[Claim 42] The manufacture approach of the honeycomb filter with a catalyst characterized by supporting a 
catalyst after manufacturing a honeycomb filter by the manufacture approach of a publication in any 1 term of 
claims 31-41. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure objects for catalyst support and 
honeycomb filters which are used for the exhaust gas purge of burners, such as heat engines, such as an internal 
combustion engine, or a boiler, the reformer of liquid fuel or gaseous fuel, etc., and those manufacture 
approaches. 
[0002] 

[Description of the Prior Art] Conventionally, the honeycomb structure object which supported the catalyst 
component is used for the exhaust gas purge of burners, such as heat engines, such as an internal combustion 
engine, or a boiler, the reformer of liquid fuel or gaseous fuel, etc. Moreover, in order to carry out uptake 
clearance of the particulate matter contained in dust-containing fluid like the exhaust gas discharged from a 
diesel power plant, using a honeycomb filter is known. 

[0003] It was exposed to a temperature change with rapid exhaust gas, or local generation of heat, and was easy 
to produce uneven temperature distribution inside, and the honeycomb structure object or honeycomb filter used 
for such the object had the problem of a crack occurring owing to it. When used as a honeycomb filter which 
carries out the collection of the particulate matter under exhaust air of a diesel power plant especially, it was 
required to burn the collected carbon particle and to remove, and since local elevated-temperature-ization was 
not avoided in this case, it is easy to generate big thermal stress, and was easy to generate a crack. Here, 
generating of thermal stress is because each part of each other is restrained by the ununiformity of temperature 
distribution and cannot deform freely with it to thermal expansion deformation of each part of a honeycomb 
structure object differing. 

[0004] Moreover, when a honeycomb structure object is enlarged more in activity eye, creating the honeycomb 
structure object or honeycomb filter which joined two or more honeycomb members by joint material, and was 
unified is known, and the device which reduces the thermal stress generated also in this case is needed. 
[0005] As a policy which reduces thermal stress, the manufacture approach of the honeycomb structure object 
which joins many honeycomb members to the conventional No. 4335783, for example, USP, official report by 
discontinuous joint material is indicated. However, since it was not taken into consideration that thermal stress 
occurs with this honeycomb structure object near the ends side periphery section which a negotiation hole 
mainly penetrates, it was not what not necessarily eases thermal stress fully. Moreover, since joint material was 
prepared discontinuously, the bonding strength of a honeycomb member was not enough and the mechanical 
strength of the honeycomb structure object acquired was not necessarily enough. 

[0006] Moreover, after carrying out extrusion molding of the matrix member of the honeycomb structure which 
consists of a ceramic ingredient to JP,61-51240,B, processing the periphery section after baking and making it 
smooth, it is substantially [ as a matrix member ] the same, and the thermal-shock-resistance revolution heat- 
regenerative element with which the difference of an thermal expansion coefficient applies and calcinates [ the 
mineral composition after calcinating to the joint ] the ceramic jointing material for corrugated fibreboard which 
becomes with 0.1% or less in 800 degrees C is proposed. However, although thermal stress mainly occurs near 
the periphery section of a passage inlet-port end face and a passage outlet end face, since the honeycomb 
member was joined in these ends side periphery section, this thermal-shock-resistance revolution heat- 
regenerative element was not what not necessarily eases thermal stress fully, either. 

[0007] Moreover, the ceramic honeycomb filter which similarly joined the honeycomb member of cordierite to 
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the SAE paper 860008 in l^^nto cordierite cement is indicated, and i^^Iowever, it was not what is the 
same as that of the above-mentioned honeycomb structure object etc., and not necessarily eases thermal stress 
fully too in that this honeycomb filter is joined to the passage inlet-port end-face periphery section and the 
outlet end-face periphery section. 

[0008] Furthermore, the ceramic honeycomb filter which pasted up the inorganic fiber which is each other 
interwoven with in three dimensions at least in two or more honeycomb ceramic members, and the inorganic 
particle on JP,8-28246,A by the nature seal member of elasticity which it comes to join mutually together 
through an inorganic binder and an organic binder is indicated. However, this honeycomb filter also had the 
trouble that a honeycomb member and a seal member could not ease the thermal stress generated in that end 
face again not this construction material but since it has pasted up to the passage inlet-port end-face periphery 
section and the outlet end-face periphery section. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a conventional technical 
problem, and the place made into the object is to offer the honeycomb structure object excellent in the 
endurance which the crack initiation by the thermal stress at the time of an activity does not produce, 
honeycomb filters, and those manufacture approaches. 
[0010] 

[Means for Solving the Problem] According to this invention, two or more preparations and two or more of 
these honeycomb members substantially the honeycomb member which has the negotiation hole of a large 
number divided by the septum with a honeycomb member by the joint material of this construction material It is 
the honeycomb structure object with which it is substantially joined to the direction of passage of a negotiation 
hole in respect of being parallel, and comes to unify these two or more honeycomb members. The honeycomb 
structure object with which the plane of composition in a honeycomb member is characterized by having the 
unsealed section at least including the edge linked to the passage inlet-port end-face periphery section and/or the 
passage outlet end-face periphery section is offered. 

[001 1] According to this invention, moreover, the negotiation hole of a large number which it is divided by the 
septum and penetrated to a passage inlet-port end face and a passage outlet end face It has two or more **** 
suggestion ******** honeycomb filter members alternately by the passage inlet-port end face and passage 
outlet end face which a negotiation hole penetrates. This honeycomb filter member substantially with this 
honeycomb filter member by the joint material of this construction material It is the honeycomb filter with 
which a field parallel to the direction of passage of this negotiation hole is joined, and it comes to unify these 
two or more honeycomb members. The honeycomb filter with which the plane of composition in this 
honeycomb filter member is characterized by having the unsealed section at least including the edge linked to 
the passage inlet-port end-face periphery section or the passage outlet end-face periphery section is offered. 
[0012] In these honeycomb structure object and a honeycomb filter ("it may abbreviate to a honeycomb 
structure object etc." hereafter, and it may say) Si content specified by Si/(Si+SiC) of a honeycomb member by 
the principal component of a honeycomb member and joint material consisting of metals Si and SiC is 5 - 50 % 
of the weight. Si content specified by Si/(Si+SiC) of joint material shall be equivalent to the honeycomb 
member joined, there shall be than it, and they shall be 10 - 80 % of the weight. [ more ] 
[0013] Moreover, it sets on the honeycomb structure object of this invention etc. It is desirable that joint 
material is continuously arranged in a plane of composition. The unsealed section of a plane of composition It is 
prepared in the direction of passage of a negotiation hole by 10% or more of die length to the overall length of 
the honeycomb structure object in this direction from the passage inlet-port end-face periphery section or the 
passage outlet end-face periphery section, Or it is desirable to be prepared in the direction of a core of each end 
face by 10% or more of die length to full [ of the honeycomb structure object in this direction ] from the passage 
inlet-port end-face periphery section or the passage outlet end-face periphery section. 

[0014] Furthermore, in the honeycomb structure object of this invention etc., it is desirable that the restoration 
member which uses a heat-resistant inorganic material as a principal component is arranged in a part of 
unsealed section [ at least ] of a plane of composition, and the thing of thing ** with the material strength of that 
the Young's modulus of a restoration member is 80% or less of the Young's modulus of a honeycomb member 
or a restoration member smaller than the material strength of a honeycomb member for which either is satisfied 
at least is desirable in this case. 
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l^^re at least one sort of ceramics chosen fr^^h 



[0015] It is desirable that the^re at least one sort of ceramics chosen fromthe group which the principal 
component of a honeycomb member becomes from cordierite, a mullite, an alumina, a spinel, silicon carbide, 
silicon nitride, lithium aluminium silicate, aluminum titanates, and such combination in the honeycomb 
structure object of this invention etc. further again, or a Fe-Cr-aluminum system metal. Moreover, a catalyst can 
also be made to support on the septum of a honeycomb member. 

[0016] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, it dries, and a honeycomb object is acquired. On the other hand, subsequently The 
junctional zone of this construction material is formed in a part except for the edge which connects with the 
direction of passage of the negotiation hole in a honeycomb object at least substantially in an parallel field at the 
passage inlet-port end-face periphery section or the passage outlet end-face periphery section as substantially as 
a honeycomb object. Subsequently After joining two or more honeycomb objects through a junctional zone and 
unifying, the manufacture approach of the honeycomb structure object characterized by calcinating is offered. 
[0017] After according to this invention kneading, fabricating the obtained kneading object, drying and using 
raw material powder, a binder, and water as a honeycomb object, further, a honeycomb object is calcinated and 
a honeycomb member is obtained. Moreover, subsequently The junctional zone of this construction material is 
formed in a part except for the edge which connects with the direction of passage of the negotiation hole in a 
honeycomb member at least substantially in an parallel field at the passage inlet-port end-face periphery section 
or the passage outlet end-face periphery section as substantially as a honeycomb object. Subsequently After 
joining two or more honeycomb members through a junctional zone and unifying, the manufacture approach of 
the honeycomb structure object characterized by calcinating is offered. 

[0018] After according to this invention kneading, fabricating the obtained kneading object, drying and using 
raw material powder, a binder, and water as a honeycomb object, the appearance of a honeycomb object is 
processed further. Furthermore, subsequently The junctional zone of this construction material is formed in a 
part except for the edge which connects with the direction of passage of the negotiation hole in a honeycomb 
object at least substantially in an parallel field at the passage inlet-port end-face periphery section or the passage 
outlet end-face periphery section as substantially as a honeycomb object. Subsequently After joining these two 
or more honeycomb objects through a junctional zone and unifying, the manufacture approach of the 
honeycomb structure object characterized by calcinating is offered. 

[0019] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, it dries, and a honeycomb object is acquired further again. Subsequently The 
junctional zone of this construction material is formed in a part except for the edge which connects with the 
direction of passage of the negotiation hole in this honeycomb object at least substantially in an parallel field at 
the passage inlet-port end-face periphery section or the passage outlet end-face periphery section as 
substantially as this honeycomb object. Subsequently After joining these two or more honeycomb objects 
through this junctional zone and unifying, an appearance is processed and the manufacture approach of the 
honeycomb structure object characterized by calcinating after that is offered. 

[0020] Further, after according to this invention kneading, fabricating the obtained kneading object, drying and 
using raw material powder, a binder, and water as a honeycomb object further again, it calcinates and a 
honeycomb member is obtained, after processing the appearance of a honeycomb object. Subsequently The 
junctional zone of this construction material is formed in a part except for the edge which connects with the 
direction of passage of the negotiation hole in a honeycomb member at least substantially in an parallel field at 
the passage inlet-port end-face periphery section or the passage outlet end-face periphery section as 
substantially as a honeycomb object. Subsequently After joining two or more honeycomb members through a 
junctional zone and unifying, the manufacture approach of the honeycomb structure object characterized by 
calcinating is offered. 

[0021] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, and it dries, and considers as a honeycomb object further again. Subsequently 
After calcinating a honeycomb object and considering as a honeycomb member, the appearance of a 
honeycomb member is processed. Subsequently The junctional zone of this construction material is formed in a 
part except for the edge which connects with the direction of passage of the negotiation hole in a honeycomb 
member at least substantially in an parallel field at the passage inlet-port end-face periphery section or the 
passage outlet end-face periphery section as substantially as a honeycomb object. Subsequently After joining 
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through a junctional zone and ui^^r 



these two or more honeycommhembers through a junctional zone and unifying, the manufacture approach of 
the honeycomb structure object characterized by calcinating is offered. 

[0022] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, it dries, and a honeycomb object is acquired. On the other hand, subsequently The 
negotiation hole of a large number penetrated to the passage inlet-port end face and passage outlet end face of a 
honeycomb object is alternately ******(ed) by the passage inlet-port end face and the passage outlet end face, 
and a ****** honeycomb object is produced. Subsequently The junctional zone which serves as a honeycomb 
object from this construction material substantially is formed in a part except for the edge which connects with 
the direction of passage of the negotiation hole in a ****** honeycomb object at least substantially in an 
parallel field at the passage inlet-port end-face periphery section or the passage outlet end-face periphery 
section. Subsequently After joining two or more ****** honeycomb objects through a junctional zone and 
unifying, the manufacture approach of the honeycomb filter characterized by calcinating is offered. 
[0023] After according to this invention kneading, fabricating the obtained kneading object, drying and using 
raw material powder, a binder, and water as a honeycomb object, further, a honeycomb object is calcinated and 
a honeycomb member is obtained. Moreover, subsequently The negotiation hole of a large number penetrated to 
the passage inlet-port end face and passage outlet end face of a honeycomb member is alternately ******(ed) 
by the passage inlet-port end face and the passage outlet end face, and a honeycomb filter member is produced. 
Subsequently Substantially the junctional zone which serves as a honeycomb object from this construction 
material substantially with the direction of passage of the negotiation hole in a honeycomb filter member to an 
parallel field It forms in a part except for the edge which connects with the passage inlet-port end-face periphery 
section or the passage outlet end-face periphery section at least, and subsequently, after joining two or more 
honeycomb filter members through a junctional zone and unifying, the manufacture approach of the honeycomb 
filter characterized by calcinating is offered. 

[0024] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, it dries, and a honeycomb object is acquired. Furthermore, subsequently The 
negotiation hole of a large number penetrated to the passage inlet-port end face and passage outlet end face of a 
honeycomb object is alternately ******(ed) by the passage inlet-port end face and the passage outlet end face, 
and a ****** honeycomb object is produced. Subsequently The junctional zone of this construction material is 
formed in a part except for the edge which connects with the direction of passage of the negotiation hole in a 
****** honeycomb object at least substantially in an parallel field at the passage inlet-port end-face periphery 
section or the passage outlet end-face periphery section as substantially as a honeycomb object. Subsequently 
After joining two or more ****** honeycomb objects through a junctional zone and unifying, an appearance is 
processed and the manufacture approach of the honeycomb filter characterized by calcinating after that is 
offered. 

[0025] After according to this invention kneading, fabricating the obtained kneading object, drying and using 
raw material powder, a binder, and water as a honeycomb object further again, the appearance of a honeycomb 
object is processed further. Subsequently The negotiation hole of a large number penetrated to the passage inlet- 
port end face and passage outlet end face of a honeycomb object is alternately ******(ed) by the passage inlet- 
port end face and the passage outlet end face, and a ****** honeycomb object is produced. Subsequently The 
junctional zone of this construction material is formed in a part except for the edge which connects with the 
direction of passage of the negotiation hole in a ****** honeycomb object at least substantially in an parallel 
field at the passage inlet-port end-face periphery section or the passage outlet end-face periphery section as 
substantially as a honeycomb object. Subsequently After joining two or more ****** honeycomb objects 
through a junctional zone and unifying, the manufacture approach of the honeycomb filter characterized by 
calcinating is offered. 

[0026] Further, after according to this invention kneading, fabricating the obtained kneading object, drying and 
using raw material powder, a binder, and water as a honeycomb object further again, it calcinates and a 
honeycomb member is obtained, after processing the appearance of a honeycomb object. Subsequently The 
negotiation hole of a large number penetrated to the passage inlet-port end face and passage outlet end face of a 
honeycomb member is alternately ******(ed) by the passage inlet-port end face and the passage outlet end 
face, and a honeycomb filter member is produced. Subsequently The junctional zone of this construction 
material is formed in a part except for the edge which connects with the direction of passage of the negotiation 
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hole in a honeycomb filter l^^^er at least substantially in an parallel fi^fe the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section as substantially as a honeycomb object. 
Subsequently After joining two or more honeycomb filter members through a junctional zone and unifying, the 
manufacture approach of the honeycomb filter characterized by calcinating is offered. 
[0027] According to this invention, raw material powder, a binder, and water are kneaded, and the obtained 
kneading object is fabricated, and it dries, and considers as a honeycomb object further again. Subsequently 
After calcinating this honeycomb object and considering as a honeycomb member, the appearance of this 
honeycomb member is processed. Subsequently The negotiation hole of a large number penetrated to the 
passage inlet-port end face and passage outlet end face of this honeycomb member is alternately ******(ed) by 
the passage inlet-port end face and the passage outlet end face, and a honeycomb filter member is produced. 
Subsequently The junctional zone of this construction material is formed in a part except for the edge which 
connects with the direction of passage of the negotiation hole in a honeycomb filter member at least 
substantially in an parallel field at the passage inlet-port end-face periphery section or the passage outlet end- 
face periphery section as substantially as a honeycomb object. Subsequently After joining two or more 
honeycomb filter members through a junctional zone and unifying, the manufacture approach of the honeycomb 
filter characterized by calcinating is offered. 

[0028] It is desirable to form a junctional zone continuously by the manufacture approaches, such as these 
honeycomb structure object. Moreover, the appearance of the acquired honeycomb structure object may be 
processed further. 

[0029] Moreover, it is desirable to apply to a part of side face [ at least ] of a honeycomb structure object etc. 
the filler which uses a heat-resistant inorganic material as a principal component, and it may support a catalyst 
after manufacturing a honeycomb structure object etc. 

[0030] Moreover, it is desirable to arrange the filler which uses a heat-resistant inorganic material as a principal 
component in a part of part [ at least ] in which the junctional zone of the field in which the junctional zone was 
formed to the part is not formed. 

[0031] It is desirable to consist of at least one sort of ceramics chosen from the group which consists of 
cordierite, a mullite, an alumina, a spinel, silicon carbide, silicon nitride, lithium aluminium silicate, aluminum 
titanates, and such combination as a honeycomb member and a principal component of a junctional zone, a Fe- 
Cr-aluminum system metal, or metals Si and SiC. 
[0032] 

[Embodiment of the Invention] the coefficient of thermal expansion at the time of the filter activity of a 
honeycomb member and joint material since the honeycomb structure object of this invention etc. is joined by 
the joint material of this construction material as substantially [ two or more honeycomb members or 
honeycomb filter members (hereafter, "it can be abbreviating to the honeycomb member etc." and there are 
things.) ] as a honeycomb member — abbreviation — it becomes the same and generating of thermal stress can 
be controlled. 

[0033] As for thermal stress, according to examination, it turns out [ of this invention person ] wholeheartedly 
in the passage inlet-port end-face periphery section or the passage outlet end-face periphery section that it is 
very large. Moreover, in this invention Since it constitutes including at least the edge which connects a plane of 
composition to this part so that it may have the unsealed section in a part, In addition to the thermal stress 
reduction effectiveness by the jointing material for corrugated fibreboard mentioned above, the thermal stress 
generated on a honeycomb structure object etc. still more effectively can be reduced, and it can consider as the 
honeycomb structure object which a crack etc. does not generate and which is excellent in endurance. 
[0034] Hereafter, each requirement for a configuration, such as a honeycomb structure object concerning this 
invention, is explained in detail. 

[0035] the negotiation hole of a large number which the honeycomb structure object concerning this invention 
comes to unify two or more honeycomb members which have the negotiation hole of a large number divided by 
the septum, and the honeycomb filter of this invention is divided by the septum, and are penetrated to a passage 
inlet-port end face and a passage outlet end face — a passage inlet-port end face and a passage outlet end face — 
alternate --**** suggestion — ****-- it comes to unify two or more honeycomb filter members. 
[0036] As for the cross-section configuration (eel configuration) of a negotiation hole, in the honeycomb 
member in this invention etc., it is desirable that it is either of the viewpoint on a fabrication to triangles, 
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squares, hexagons, or corrugafed configurations. 

[0037] Moreover, the eel consistency of the eel formed by the septum has desirable 6-2000 eel / square inch 
(0.9 - 31 1 eel / cm2) in consideration of the reinforcement as a honeycomb member and Validity GSA 
(geometric surface area), and pressure loss in case gas flows further, and its 50-400 eel / square inch (7.8 - 62 
eel / cm2) are still more desirable. 

[0038] Moreover, the thing of a configuration from which the shape of a cylindrical shape is cut to trichotomy 
or quadrisection at shaft orientations so that it may pass along the medial axis, and the cross-section 
configurations of shaft orientations and a perpendicular direction serve as a sector in it as a configuration of a 
honeycomb member, for example; the shape of a cylindrical shape can be cut at fixed spacing to shaft 
orientations at 9 or more ****s, and the cross-section configurations of shaft orientations and a perpendicular 
direction can mention the thing used as a configuration which is [ rectangular head / a sector ] different by each 
segment etc. The thing of a configuration which cut the honeycomb member from the point that the thermal 
stress of a honeycomb filter can be reduced by establishing the contact surface in three dimension in large 
numbers especially, to 9 or more ****s is desirable. 

[0039] On the other hand, the honeycomb member in this invention has desirable silicon carbide at the point 
that it is desirable to consist of at least one sort of ceramics chosen from the group which consists of cordierite, 
a mullite, an alumina, a spinel, silicon carbide, silicon nitride, lithium aluminium silicate, aluminum titanates, 
and such combination, and a Fe-Cr-aluminum system metal, and thermal conductivity tends to radiate heat 
highly especially from viewpoints, such as reinforcement and thermal resistance. 

[0040] Moreover, in this invention, it is also desirable to use Metals Si and SiC as a principal component, in this 
case, it is desirable that Si content specified by Si/(Si+SiC) of a honeycomb member is 5 - 50 % of the weight, 
and it is still more desirable to it that it is 10 - 40 % of the weight. Since less than 5 % of the weight of 
association by Si is insufficient, thermal conductivity and reinforcement may be insufficient, and if it, on the 
other hand, exceeds 50 % of the weight, it may contract too much, and evils, such as porosity lowering and a 
pore diameter cutback, may be produced. 

[0041] In this invention, what especially a limit does not have about the ****** member which ****** a 
negotiation hole, for example, consists of the same ceramics and/or same metal as a honeycomb member can be 
mentioned. 

[0042] After fabricating the kneading object kneaded and obtained after the honeycomb member carried out the 
specified quantity charge of a binder and the water in this invention at the raw material powder which consists 
of the ceramics and/or metal which were mentioned above and making it into a desired configuration, 
desiccation of a Plastic solid can be performed, a honeycomb object can be acquired, and, finally it can obtain 
by calcinating this honeycomb object. 

[0043] before junction by the jointing material for corrugated fibreboard later mentioned in order that the 
honeycomb member in this invention may raise dimensional accuracy — the appearance ~ processing it — 
substance is desirable. Moreover, processing of this appearance may be performed to the honeycomb object 
fabricated and acquired. 

[0044] As a binder used by this invention, a hydroxymethyl cellulose, methyl cellulose, hydroxyethyl cellulose, 
carboxyl methyl cellulose, or polyvinyl alcohol can be mentioned, and these binders are kind independent or 
can be used combining two or more sorts, for example. 

[0045] Moreover, in addition to this in this invention, the ethylene glycol generally used as a shaping assistant, 
a dextrin, fatty-acid soap, or polyalcohol may be added if needed. 

[0046] To the powder raw material 100 weight section mentioned above, the amount of the water to throw in is 
10-40 weight section extent, after throwing in water, kneads the obtained mixed raw material with a vacuum 
kneading machine etc., and usually makes it plasticity. 

[0047] The shaping approach has desirable extrusion molding, for example, it can perform it using a ram type 
extrusion-molding machine, biaxial screw-type continuous-extrusion-molding equipment, etc. 
[0048] Moreover, it is desirable to be able to mention hot air drying, microwave desiccation, dielectric drying, 
reduced pressure drying, a vacuum drying, freeze drying, etc., and to carry out by being independent or 
combining dielectric drying, microwave, or hot air drying especially as the desiccation approach, for example. 
Furthermore, what is necessary is just to choose desired conditions suitably about baking conditions according 
to the class of ingredient to be used. 
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>mb filter of this invention, in case a negouati 



[0049] Moreover, in the honeycomb filter of this invention, in case a negotiation hole is ******(ed), the 
negotiation hole of the honeycomb object after shaping desiccation is ******(ed), and it is good also as a 
****** honeycomb object, and the negotiation hole of the honeycomb member after calcinating further is 
******(ed), and it is good also as a honeycomb filter member. It is desirable that the bonding strength of a 
****** member ****** the negotiation hole of a honeycomb object, and considers as a****** honeycomb 
object at a large point especially. 

[0050] In this invention, it has the unsealed section including the edge which an parallel field is substantially 
joined to the direction of passage of a negotiation hole by the joint material to which two or more honeycomb 
members etc. turn into a honeycomb member from the principal component of this construction material 
substantially, it comes to be unified, and a plane of composition connects to the passage inlet-port end-face 
periphery section or the passage outlet end-face periphery section at least by it. 

[0051] Here, a "plane of composition" means the field where the jointing material for corrugated fibreboard is 
arranged in the part among this description. Moreover, the "unsealed section" means the part in which a jointing 
material for corrugated fibreboard is not arranged among planes of composition. Furthermore, it is semantics 
also including the field which is not parallel in semantics strict in the range acting as [ in case two or more 
honeycomb members are joined to "it is an parallel field substantially" ] a failure. 

[0052] In this invention, although what is nonsequetially arranged in the plane of composition by two or more 
places, the thing currently continuously arranged in the plane of composition, and ******** are sufficient as 
joint material, it is the point which can make bonding strength, such as a honeycomb member, high, and what is 
continuously arranged in the plane of composition is desirable. 

[0053] Moreover, as a configuration of joint material, although the cross-section configuration of the shaft 
orientations of a honeycomb structure object can, for example, mention a triangle, a rectangle, a square, a 
rhombus, a trapezoid, an ellipse, circular, a truck circle configuration, a half-ellipse form, or a semicircle, it is 
the point which is easy to equalize the temperature of the whole filter, and an ellipse, circular, a truck circle 
configuration, etc. are desirable. 

[0054] As for the unsealed section, it is desirable to be formed in the direction of passage of a negotiation hole 
by 10% or more of die length to the overall length of the honeycomb structure object of this direction etc. from 
the passage inlet-port end-face periphery sections, such as a honeycomb structure object, or the passage outlet 
end-face periphery section, and it is more desirable to be formed by 30% or more of die length. If it is this 
range, the thermal stress of the whole, such as a honeycomb structure object, can be reduced effectively, 
generating of a crack etc. can be controlled, and endurance can be raised. 

[0055] Moreover, as for the unsealed section, it is still more desirable to be formed in the direction of a core of 
each end face by 10% or more of die length to full [ of the honeycomb structure object of this direction etc. ] 
from the passage inlet-port end-face periphery sections, such as a honeycomb structure object, or the passage 
outlet end-face periphery section, and it is more desirable to be formed by 30% or more of die length. Thereby, 
thermal stress can be reduced more and endurance can be raised further. 

[0056] Moreover, in this invention, it is desirable that prepare a joint in abbreviation cores, such as a 
honeycomb structure object, and the unsealed section is prepared including all the parts linked to the side face 
of the honeycomb structure object in a plane of composition etc., a passage outlet end face, and a passage inlet- 
port end face. Deformation of each part which thermal stress tends to generate with a honeycomb structure 
object etc. becomes possible easily by this, and generating of a crack etc. can be controlled to altitude. 
[0057] furthermore, this invention — if it is, the unsealed section is the point which cannot produce a bias easily 
in deformation of each part, it is desirable to be arranged on the basis of medial axes, such as a honeycomb 
structure object, at axial symmetry, but as shown in drawing 11 (a) - (d), the unsealed section 12 may be 
arranged to non-axial symmetry on the basis of medial axes, such as a honeycomb structure object, for example. 

[0058] On the other hand, the jointing material for corrugated fibreboard in this invention is the thing of this 
construction material as substantially as a honeycomb member as above-mentioned. 
[0059] It consists of at least one sort of ceramics chosen from the group which specifically consists of the 
cordierite described by the way, the mullite, the alumina, the spinel, the silicon carbide, the silicon nitride, the 
lithium aluminium silicate, the aluminum titanates, and such combination of a honeycomb member, or a Fe-Cr- 
aluminum system metal, and the component of a honeycomb member and the thing made to correspond can be 
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mentioned. 

[0060] On the other hand, although it is desirable to use Metals Si and SiC as a principal component also as for 
a jointing material for corrugated fibreboard when a honeycomb member uses Metals Si and SiC as a principal 
component, in this case, Si content specified by Si/(Si+SiC) is equivalent to the honeycomb member joined, to 
it, and it is desirable than it to it that it is 10 - 80 % of the weight. If bonding strength sufficient by under the 
EQC may not be obtained compared with a honeycomb member and Si content exceeds 80 % of the weight, the 
oxidation resistance in an elevated temperature may become inadequate. 

[0061] In this invention, as substantially as a honeycomb object, joint material can prepare it by calcinating, 
after forming the junctional zone of this construction material in a part except for the edge which connects with 
the direction of passage of the negotiation hole in a honeycomb object at least substantially in an parallel field at 
the passage inlet-port end-face periphery section or the passage outlet end-face periphery section. 
[0062] But in the honeycomb structure object of this invention, after a junctional zone forms in the honeycomb 
member which calcinated the honeycomb object after shaping and desiccation further, and acquired it, joint 
material can also be prepared by calcinating, moreover, the honeycomb filter of this invention — also setting — 
the negotiation hole of a honeycomb object — ******-- e ye the bottom --****-- a honeycomb — the body — 
joint material may be prepared by calcinating, after a junctional zone forms, and after a junctional zone forms in 
the honeycomb filter member which ******(ed) the honeycomb member, joint material may be prepared by 
calcinating. 

[0063] Although the slurry of this construction material may be substantially applied to a predetermined field 
directly with a honeycomb object as an approach of forming a junctional zone, in order to secure predetermined 
thickness, it is desirable to apply the slurry of this construction material to this, and to join to it using the plate 
of the predetermined thickness which is the thing of the same construction material and was formed. Moreover, 
as for a junctional zone, forming continuously is desirable in order to enlarge bonding strength, such as a 
honeycomb member. 

[0064] The honeycomb structure object of this invention etc. can be calcinated and acquired after unifying the 
honeycomb object which formed the junctional zone in this way, or the plurality of **. Baking conditions 
should just choose suitable heat treatment temperature suitably according to the ingredient of a jointing material 
for corrugated fibreboard that what is necessary is just suitable conditions, when joining. However, it is 
desirable to carry out at the temperature of 200-400 degrees C generally. 

[0065] In this invention, it is desirable that the restoration member which uses a heat-resistant inorganic 
material as a principal component is arranged in a part of unsealed section [ at least ]. Thereby, the blow by 
(passing through) from the unsealed section of fluids, such as gas, can be prevented. 
[0066] In addition, when arranging a restoration member in the honeycomb filter of this invention, it is 
desirable to arrange in a part of unsealed section so that all the parts in which the opening formed of the 
unsealed section at least exposes a restoration member to a passage inlet-port end face may be blockaded. While 
being able to prevent by this that soot accumulates on the unsealed section, the thermal stress produced in a 
honeycomb filter by the opening exposed between the restoration member arranged in the passage inlet-port 
end-face 16 side and a jointing material for corrugated fibreboard and to the passage outlet end face 14 can be 
reduced to altitude. 

[0067] Being independent, or mixing and using the ceramic fiber which has thermal resistance, ceramic powder, 
cement, etc. as a restoration member which uses a heat-resistant inorganic material as a principal component, 
may mix and use an organic binder, an inorganic binder, etc. preferably if needed further. 
[0068] Moreover, the thing of thing ** with that ** Young's modulus is 80% or less of the Young's modulus of 
a honeycomb member and ** material strength smaller than the material strength of a honeycomb member as a 
restoration member in this invention for which either is satisfied at least is desirable, and it is more desirable to 
satisfy these both. 

[0069] At least, when one of these is satisfied, the thermal stress reduction effectiveness is large and it is 
because the endurance of a honeycomb structure object etc. improves further. Here, Young's modulus carries 
out measurement calculation from the relation between a load and the amount of displacement by the static- 
modulus examining method, and material strength is measured by the four-point bending test (JIS1601) using a 
material testing machine. 

[0070] In this invention, it is also desirable to apply the filler further mentioned above on a part of side face [ at 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/16/2005 



JP,2002-060279,A [DETAILED DESCRIPTION] 



Page 9 of 15 



least ] of the acquired honey cWnb structure object, and to raise thermal resistance. 

[0071] In addition, after a restoration member unifies and calcinates honeycomb objects, such as a honeycomb 
member, etc., it is filled up with a filler, you may calcinate and arrange if needed further, and after it unifies, 
and it is filled up with a filler before calcinating, desiccation and, with honeycomb objects, such as a 
honeycomb member, etc., it may be calcinated and may arrange it. 

[0072] Moreover, in this invention, in consideration of dimension doubling, such as a container, etc., after 
unifying, appearances (honeycomb structure object etc.), such as a honeycomb member, may be processed, and 
after calcinating further, appearances (honeycomb structure object etc.), such as a honeycomb member, may be 
processed. 

[0073] In this invention, as for the unified honeycomb structure object etc., a vertical cross-section 
configuration can take various kinds of configurations, such as a circle, an ellipse, and a ball-race truck, in the 
direction of passage of a negotiation hole. 

[0074] moreover, the metal which has catalyst ability, such as Pt, Pd, and Rh, in a honeycomb member etc. in 
this invention when it is going to use such a honeycomb structure object etc. for refining of clarification of the 
exhaust gas of burners, such as heat engines, such as an internal combustion engine, or a boiler, liquid fuel, or 
gaseous fuel as catalyst support — even if few, it is desirable to support one sort. 

[0075] Moreover, if the caught particulate matter accumulates on a septum in using as a honeycomb filter, since 
blinding will be started and the function as a filter will fall, by heating a honeycomb filter with heating means, 
such as a heater, periodically, combustion clearance of the particulate matter is carried out, and it performs 
reproducing a filter. Therefore, in order to promote combustion of the particulate matter at the time of filter 
playback, the metal which has such catalyst ability on a septum may be made to support in the case of a 
honeycomb filter. 

[0076] Although this invention is hereafter explained further to a detail based on the operation gestalt shown in 
a drawing, this invention is not limited to these operation gestalten. 

[0077] Drawing 1 (a), (b), (c), and (d) are the perspective views showing the various examples of the 
honeycomb structure object concerning this invention. The honeycomb structure object 10 shown in drawing 1 
(a), (b), (c), and (d) joins four honeycomb members 21 which have the negotiation hole 11 of a large number 
penetrated to the shaft orientations (the direction of passage) (it is drawing 1 (a), (b), (c), and (d), and the 
direction of X shows.) divided by the septum, and is constituted. Moreover, the honeycomb member 21 is 
substantially joined to the direction X of passage of the negotiation hole 11 by the joint material 25 of this 
construction material in respect of [ 22 ] being parallel (plane of composition) as substantially as the 
honeycomb member 21, among this plane of composition 22, the unsealed section 12 is formed including the 
edge 18 linked to the passage outlet end-face periphery section 15, and the joint material 25 is arranged 
continuously. 

[0078] Here, including a part of part which the unsealed section 12 connects to the passage outlet end face 14 
and a side face 13 among planes of composition 22, from the side face 13, the honeycomb structure object 10 
shown in drawing 1 (a) is aslant formed so that the width of face of the direction Y of a core of the honeycomb 
structure object 10 may become small gradually in the passage inlet-port end-face 16 direction. Moreover, 
although the unsealed section 12 is formed including a part of part which connects with the passage outlet end 
face 14 and a side face 13 similarly, the configuration of the unsealed section 12 is a rectangle, and the 
honeycomb structure object 10 shown in drawing 1 (b) is formed from the side face 13 so that the width of face 
of the direction Y of a core of the honeycomb structure object 10 may become the same in the passage inlet-port 
end-face 16 direction. Moreover, including the part which the unsealed section 12 connects with the whole part 
which connects with a side face 13 among planes of composition 22 at the passage outlet end face 14, from the 
side face 13, the honeycomb structure object 10 shown in drawing 1 R> 1 (c) is aslant formed so that the width 
of face of the direction Y of a core of the honeycomb structure object 10 may become small gradually in the 
passage inlet-port end-face 16 direction. Moreover, including the part which the unsealed section 12 connects to 
the whole part, the passage outlet end face 14, and the passage inlet-port end face 16 which are connected to a 
side face 13 among planes of composition 22, from the side face 13, the honeycomb structure object 10 shown 
in drawing 1 (d) is formed so that the width of face of the direction Y of a core of the honeycomb structure 
object 10 may become the same in the direction of a passage outlet end face. 

[0079] With the honeycomb structure object 10 shown in drawing 1 (a), (b), (c), and (d), even if the 
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ununiformity of temperature mstribution like a local elevated temperatureor low temperature arises, it can 
deform freely, without restraining each part of the honeycomb structure object 10 mutually, thermal stress is 
reduced, and generating of a crack is prevented as much as possible. 

[0080] Since the effectiveness of reducing thermal stress by the honeycomb structure object 10 whole especially 
with the honeycomb structure object 10 shown in drawing 1 (c) and (d) is large, especially in an operating 
environment by which the ununiformity of temperature attains to the honeycomb structure object 10 whole, it is 
effective. 

[0081] The honeycomb structure object 10 shown in drawing 2 (a) and (b) joins three honeycomb members 21, 
and is constituted. Including the part which the unsealed section 12 connects with the whole part which 
connects with a side face 13 among planes of composition 22 like drawing 1 R> 1 (c) at the passage outlet end 
face 14, from the side face 13, the honeycomb structure object 10 shown in drawing 2 (a) is aslant formed so 
that the width of face of the direction Y of a core of the honeycomb structure object 10 may become small 
gradually in the passage inlet-port end-face 16 direction. Moreover, like drawing 1 (d), including the part which 
the unsealed section 12 connects to the whole part, the passage outlet end face 14, and the passage inlet-port end 
face 16 which are connected to a side face 13 among planes of composition 22, from the side face 13, the 
honeycomb structure object 10 shown in drawing 2 (b) is formed so that the width of face of the direction Y of a 
core of the honeycomb structure object 10 may become the same in the passage inlet-port end-face 16 direction. 



[0082] Also with such a honeycomb structure object, the honeycomb structure object 10 and the same thermal 
stress reduction effectiveness as abbreviation which are shown in drawing 1 (a), (b), (c), and (d) can be 
demonstrated. 

[0083] Drawing 3 (a) and (b) are the perspective views showing other examples of the honeycomb structure 
object concerning this invention. 

[0084] The honeycomb structure object 10 shown in drawing 3 (a) is established including a part of part which 
the unsealed section 12 connects to the side face 13 of the honeycomb structure object 10 among planes of 
composition 22, and all of the parts linked to the passage outlet end face 14. Moreover, in this example, it is 
prepared so that the unsealed section 12 may connect continuously two points (A, B) of the end-face periphery 
section 15, and (C, D) and may cross in the center section of the passage outlet end face 14. 
[0085] With such a honeycomb structure object 10, it has the advantage that the reduction effectiveness of the 
thermal stress in the passage outlet end face 14 is large. 

[0086] A part of part where the unsealed section 12 connects further to the side face 13 of the honeycomb 
structure object 10 the honeycomb structure object 10 shown in drawing 3 (b) among planes of composition 22 
It is prepared including all of the parts linked to the passage inlet-port end face 16, and it is prepared so that the 
end-face periphery section 17 may connect two points (not shown) continuously and the unsealed section 12 
may cross in the center section of the passage inlet-port end face 16 like the passage outlet end face 14. 
[0087] With such a honeycomb structure object 10, the reduction effectiveness of thermal stress is large at the 
passage outlet end face 14 and the passage inlet-port end face 16, and generating of a crack can be controlled 
further. 

[0088] As for the honeycomb structure object 10 shown in drawing 4 (a), (b), (c), and (d), the joint material 25 
is formed including all the parts that it is arranged in the core of the honeycomb structure object 10, and the 
unsealed section 12 connects to the side face 13 of the honeycomb structure object 10, the passage outlet end 
face 14, and the passage inlet-port end face 16 among planes of composition 22. As for drawing 4 (b), drawing 
4 (a) shows the case where as for drawing 4 (c) the cross-section configuration of drawing 4 (d) of the joint 
material 25 is a rhombus when the cross-section configuration of the joint material 25 is a ball-race truck form, 
respectively, when the cross-section configuration of the joint material 25 is a rectangle, and the cross-section 
configuration of the joint material 25 is circular. 

[0089] With such a honeycomb structure object 10, the reduction effectiveness of thermal stress is very large, 
and the ununiformity of temperature is large like a local elevated temperature or low temperature, and when the 
ununiformity is distributed covering the whole honeycomb structure object, it can consider as the honeycomb 
structure object which does not produce a crack etc. 

[0090] On the other hand, it is prepared including a part of part which the honeycomb structure object 10 shown 
in drawing 5 (a), (b), (c), and (d) connects to all and the passage inlet-port end face 16 of the parts which the 
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unsealed section 12 connect^^the side face 13 and the passage outlet encfface 14 of the honeycomb structure 
object 10 among planes of composition 22, and a part of joint material 25 is exposed and formed in the passage 
inlet-port end face 16 of the honeycomb structure object 10. 

[0091] Especially with this honeycomb structure object, it has the advantage that the effectiveness of reducing 
the thermal stress in the passage outlet end face 14 and a side face 13 is large. 

[0092] The honeycomb structure object 10 shown in drawing 6 (a), (b), and drawing 7 (a) and (b) Like the 
honeycomb structure object 10 shown in drawing 4 (a), (b), (c), and (d) The unsealed section 12 is formed 
including all the parts linked to the side face 13, the passage outlet end face 14, and the passage inlet-port end 
face 16 of the honeycomb structure object 10 of a plane of composition 22, and many planes of composition 22 
are further established by joining and constituting nine honeycomb members 14. 

[0093] The honeycomb structure object 10 which the honeycomb structure object 10 shown in drawing 6 (a) 
and (b) shows the case where the cross-section configuration of the joint material 25 is a rectangle, like drawing 
4 (a), and is shown in drawing 7 (a) and (b) shows the case where the cross-section configuration of the joint 
material 25 is an ellipse form. 

[0094] With this honeycomb structure object 10, since the unsealed section 12 can be formed into the 
honeycomb structure object 10 at a large number and homogeneity in addition to the effectiveness which the 
honeycomb structure object 10 shown in drawing 4 (a) - (d) described by the way, the thermal stress of the 
honeycomb structure object 10 can be reduced extremely. 

[0095] The honeycomb structure object 10 shown in drawing 8 (a) and (b) Like the honeycomb structure object 
10 shown in drawing 4 (a), (b), (c), and (d) Join four honeycomb members 21 by the joint material 25, and the 
joint material 25 is arranged in the core of the honeycomb structure object 10. The unsealed section 12 is 
formed including all the parts linked to the side face 13, the passage outlet end face 14, and the passage inlet- 
port end face 16 of the honeycomb structure object 10 of a plane of composition 22. Moreover, with this 
honeycomb structure object 10, the restoration member 24 is arranged in a part of unsealed section 12 so that it 
may expose to the perimeter of the joint material 25 in a part of side face 13. The non-filling section 31 which 
the restoration member 24 is not arranged but forms the opening is formed including a part of part which 
connects with a part of side face 13 of the honeycomb structure object 10 among planes of composition 22, and 
all of the parts linked to the passage outlet end face 14 and the passage inlet-port end face 16. 
[0096] With this honeycomb structure object 10, since the non-filling section 31 is formed in all of the parts 
linked to the passage outlet end face 14 and the passage inlet-port end face 16 while a fluid cannot flow the 
unsealed section 12 in the direction of passage and can prevent the blow by of a fluid by existence of the 
restoration member 24, it has the advantage that the reduction effectiveness of thermal stress is very large. 
[0097] Honeycomb structure object 10 shown in drawing 9 (a) and (b) Everything but establishing many planes 
of composition 22 is taken as the same configuration as the honeycomb structure object 10 shown in drawing 8 
(a) and (b) by joining and constituting nine honeycomb members 14 like the honeycomb structure object 10 
shown in drawing 6 (a) and (b). 

[0098] With this honeycomb structure object 10, since the unsealed section 12 can be formed into the 
honeycomb structure object 10 at a large number and homogeneity in addition to the effectiveness which the 
honeycomb structure object 10 shown in drawing 8 (a) and (b) described by the way, the thermal stress of the 
honeycomb structure object 10 can be reduced extremely. 

[0099] Drawing 10 (a), (b), and (c) show the operation gestalt in the case of using as a honeycomb filter. In the 
honeycomb filter 1 shown in drawing 10 (a), (b), and (c) Like the honeycomb structure object 10 shown in 
drawing 4 (a), (b), (c), and (d) Four honeycomb filter members 33 are joined by the joint material 25. The joint 
material 25 is arranged in the core of a honeycomb filter 1, and the unsealed section 12 is formed including all 
the parts linked to the side face 13, the passage outlet end face 14, and the passage inlet-port end face 16 of a 
honeycomb filter 1 of a plane of composition 22. Moreover, it exposes between the restoration member 24 
which is arranged in a part of unsealed section 12 so that all the parts from which the opening formed of the 
unsealed section 12 exposes the restoration member 24 to the passage inlet-port end face 16 in this honeycomb 
filter 1 may be blockaded, and was arranged in the passage inlet-port end-face 16 side, and the joint material 25, 
and to the passage outlet end face 14, and the non-filling section 31 which a filler is not arranged but forms the 
opening is formed. 

[0100] In this honeycomb filter 1, since the opening is formed near the passage outlet end face 14 and the 
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passage inlet-port end face lo^ithout the soot in exhaust gas accumulating on the non-filling section 3 1 by the 
side of a gas inflow while being able to use suitably as a honeycomb filter, it has the advantage that the 
reduction effectiveness of thermal stress is very large. 

[0101] Next, although the example of the manufacture approach of of the honeycomb structure object and 
honeycomb filter concerning this invention is explained, this invention is not limited to these. 
[0102] (Example 1 of manufacture) As a raw material, the mixed powder of 75 % of the weight of SiC powder 
and 25 % of the weight of metal Si powder was used, methyl cellulose and hydroxypropoxyl methyl cellulose, a 
surfactant, and water were added to this, and the reversible plastic matter was produced. 

[0103] Subsequently, extrusion molding of this plastic matter is carried out, it has the configuration from which 
the cross-section configurations of shaft orientations and a perpendicular direction which cut the shape of a 
cylindrical shape comparatively at fixed spacing to shaft orientations for 9 minutes, and are acquired differ 
[ rectangular head / a sector ], respectively, and 0.3mm and a eel consistency produced [ the thickness of a 
septum ] two or more honeycomb objects of 31 eels / cm2. 

[0104] Subsequently, it dried, after assembling to one by forming the junctional zone of the same presentation 
as a plastic matter in a part for the abbreviation center section of an parallel field substantially after desiccation 
by microwave and hot blast with the direction of passage of a negotiation hole [ in / for the honeycomb object 
of these plurality / a honeycomb object ], and joining each of this honeycomb object through this junctional 
zone after that. It degreased at about 400 degrees C among N2 ambient atmosphere, and the desiccation object 
after the acquired assembly was calcinated at about 1550 degrees C in inert atmospheres, such as Ar, after that. 
The dimension was able to produce the honeycomb structure object shown in 144mmphixl52mmL and drawing 
9 whose clearance between joints is 2mm by filling up width of face of 5-10mm with the filler which contains 
for example, the nature fiber of aluminosilicate, SiC powder, metal Si complications, an organic binder, an 
inorganic binder, and water in the periphery section of the unsealed section after baking, and drying at about 
100 degrees C. 

[0105] In the example 1 of manufacture, fabricate the honeycomb object of the prism configuration whose end- 
face configuration is 50mmx50mm, and after joining two or more honeycomb objects and unifying, calcinate 
and the appearance of the acquired honeycomb structure object is processed. (Example 2 of manufacture) The 
dimension was able to produce the honeycomb structure object shown in drawing 9 like the example 1 of 
manufacture except having produced the honeycomb structure object having considered as the shape of a 
cylindrical shape of 144mmphixl52mmL, and by applying a periphery and subsequently, calcinating the same 
plastic matter as a junctional zone. 

[0106] Like the example 1 of manufacture, fabricate the honeycomb object of the prism configuration whose 
end-face configuration is 50mmx50mm, and after joining two or more honeycomb objects and unifying, 
calcinate and the appearance of the acquired honeycomb structure object is processed. (Example 3 of 
manufacture) Subsequently the dimension was able to produce the honeycomb structure object shown in 
drawing 9 like the example 1 of manufacture except having produced the honeycomb structure object having 
considered as the shape of a cylindrical shape of 144mmphixl52mmL, and by applying a periphery and drying 
with a filler. 

[0107] (Example 4 of manufacture) The honeycomb filter was able to be manufactured by the same above- 
mentioned approach as the examples 1-3 of manufacture except performing the process which ****** the ends 
side of honeycomb member passage alternately. 



[Example] Hereafter, although this invention is further explained to a detail based on a concrete example, this 
invention is not limited to these examples. 

[0109] By the example 1 of example 1 manufacture, the dimension produced the diesel-power-plant exhaust air 
clarification party curate honeycomb filter which ******(ed) alternately 144mmphixl52mmL and the 
negotiation hole of a large number which 0.3mm and a eel consistency penetrate [ the thickness of a septum ] to 
the passage inlet-port end face and passage outlet end face of the honeycomb object made from SiC of 31 eels / 
cm2 by the passage inlet-port end face and passage outlet end face which a negotiation hole penetrates. 
Moreover, in this honeycomb filter, as shown in drawing 1 (a), a part of part which connects the unsealed 
section 12 to the passage outlet end face (upper bed side) 14 and a side face 13 among planes of composition 22 
is included. From the side face 13, it has prepared aslant so that the width of face of the direction Y of a core of 
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the honeycomb structure ob^^lO may become small gradually in the passage inlet-port end-face 16 direction. 
The die length of the unsealed section 12 was set to 50mm in the direction of passage of the honeycomb 
structure object 10 in the direction of a core of 30mm and the passage outlet end-face (upper bed side) periphery 
section 15 to the honeycomb structure object 10 from the passage outlet end-face (upper bed side) periphery 
section 15. 

[0110] In examples 2-6 and ten examples 1, respectively Drawing 1 (d), drawing 3 (a), having considered as the 
structure of having drawing 3 (b), drawing 4 (a), drawing 4 (b), and the unsealed section shown in drawing 7 — 
and When the opening formed between the unsealed sections 12 of the honeycomb structure object 10 was 
exposed and formed in the passage inlet-port end face (soffit side) 16, the same thing as an example 1 was 
produced except having arranged the restoration member 25 of the property which shows the part to expose in a 
table 1 so that it may blockade in a depth of 6mm. 

[01 11] In addition, a Young's modulus ratio is a ratio of the Young's modulus of a filler to the Young's modulus 
of a honeycomb member among a table 1, and measurement calculation was carried out from the relation 
between a load and the amount of displacement by the static-modulus examining method about each Young's 
modulus. Moreover, reinforcement meant the material strength of the filler to a honeycomb member, and it 
measured by the four-point bending test (JIS1601) using the material testing machine about each material 
strength. Moreover, the case where the direction of a filler had large reinforcement was indicated to be "size", 
and the case of being small was indicated to be "smallness." 

[0112] In seven to example 9 example 6, the same thing as an example 6 was produced except having used the 
thing of the Young's modulus ratio which shows a filler in a table 1, and reinforcement. 
[0113] In example 11 example 1, the same thing as an example 1 was produced except having formed the 
unsealed section 12 by die length of 5mm in the direction of passage of die length of 15mm, and the passage 
outlet end-face (upper bed side) periphery section 15 to the honeycomb structure object 10 in the direction of a 
core of the passage outlet end-face (upper bed side) periphery section 15 to the honeycomb structure object 10. 
[0114] While making it the structure shown in drawing 3 (a) in an example 12 and 13 examples 1 The same 
thing as an example 1 was produced except the established thing which formed the unsealed section 12 by die 
length of 15 or 5mm in the direction of a core of die length of 15 or 5mm, and the upper bed side periphery 
section 15 to the honeycomb structure object 10 in the direction of passage of the up end-face periphery section 
15 to the honeycomb structure object 10, respectively. 

[0115] The same thing as an example 1 was created except having created the thing of integral construction 
which does not have the example of comparison 1 unsealed section. 

[0116] The mat non-expanded made from a ceramic is wound around the side face 13 of the honeycomb 
structure object (honeycomb filter) 10 as grasping material. (Assessment) After pushing into the can for 
cannings made from SUS409 and considering as the canning structure, By making the combustion gas 
containing the soot generated by combustion of diesel fuel gas oil flow from the soffit side 16 of the honeycomb 
structure object (honeycomb filter) 10, and making it flow out from the upper bed side 14 Once carrying out 
uptake of the soot into the honeycomb structure object (honeycomb filter) 10 and then cooling radiationally to a 
room temperature, By making the combustion gas which contains the oxygen of a fixed rate at 800 degrees C 
from the soffit side 16 of the honeycomb structure object (honeycomb filter) 10 flow, the filter playback trial 
which carries out combustion clearance of the soot was carried out. 

[0117] In the honeycomb filter of examples 1-10 and the example 1 of a comparison the transition duration 
which raises inlet gas temperature from a room temperature to 800 degrees C, and uptake soot weight — three 
kinds (transition duration: — standard conditions (300 seconds) — ) the ** (240 seconds) shortest (180 seconds) 
(uptake soot weight: — standard conditions (lOg/L) — ) Size (14g/L) and when examining by carrying out the 
maximum (18 g/L) setting out, the existence of generating of the crack in each part of the upper bed side 
(outlet) of a honeycomb structure object, a soffit side (inlet port), a periphery, and the interior was investigated. 
[0118] On the other hand, in the honeycomb filter of examples 1, 11-13, uptake soot weight was quantitatively 
set up by six kinds of 10 g/L - 20 g/L (transition duration: standard conditions), and the filter playback trial was 
carried out like ****. A result is collectively shown in tables 1 and 2. In addition, about generating of a crack, O 
showed what was not generated at all and ** showed what was generated. 
[0119] 
[A table 1] 
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[0121] As shown in a table 1, even if it was the case of standard conditions, in the honeycomb structure object 
of the example 1 of a comparison of unsealed-section-less structure, there was no generating of a crack at the 
honeycomb filter ( drawing 1 (a), drawing 1 (d), drawing 3 (a), drawing 3 (b), drawing 4 (a), drawing 4 (b), 
drawing 7 ) of examples 1-10 to generating of a crack being accepted in the end face of an inlet port and an 
outlet. 

[0122] In addition, although generating of a crack might arise in part when a transition duration is shortened, 
uptake soot weight was made to increase, the ununiformity of temperature became large and the unsealed 
section was formed only near the end side of the periphery section of a honeycomb filter like drawing 1 (a) and 
drawing 3 (a) The side face of a honeycomb filter [ in / like drawing 4 (b) / in the unsealed section / a plane of 
composition ], In the honeycomb filter prepared including all the parts linked to a passage outlet end face and a 
passage inlet-port end face, a crack was hardly generated, and generating of a crack was not further accepted at 
all in an increase or the example carried out in the number of planes of composition like drawing 7 . Moreover, 
the Young's modulus of a filler was 80% or less of the Young's modulus of a honeycomb member, or when the 
material strength of a filler was smaller than the honeycomb member, there was little generating of a crack. 
[0123] Moreover, as shown in a table 2, the inclination for the rate which a crack will generate according to 
buildup of the amount of soot if the direction of passage of the upper bed side periphery section 15 to the 
honeycomb structure object 10 of an unsealed part and main lay length become shorter than predetermined to 
increase was accepted. 
[0124] 

[Effect of the Invention] Since each part of a honeycomb structure object and a honeycomb filter can deform 
freely according to the honeycomb structure object and honeycomb filter of this invention, without being 
restrained mutually even if the ununiformity of temperature distribution arises as explained above, thermal 
stress can be reduced, consequently the effectiveness that generating of a crack can be prevented is done so. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(a) Cc) 




(Drawing 3] 
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[Drawing 41 
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IDrawing 61 
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[Drawing 7] 
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(54) [389!0>*#] ^=*A«ift«ci:^=*A7-f Xl5*ix6>©«iS*ife 



(57) [fift] 

[fi¥&#&] IW»2 0fcJ;?>tra&ixfc#*<D8IEii7L 
1 l«r*i-5^-*A«Btt 2 1 i©a*<0 

K©«^-»tt2 5 lei 9, gfEii7Lro«t8§#|6] £ Hg«JK 
#AgB#2 lK:*J»t5«^-flB2 2tfS, 4>fc< it. KB 






1 

T, 

A»a-4S, ilSitSiCt «r±*» t U 
Si / (Si+SiC) T*«.^$tt5S i^fi^5~ 
5 OliyoT'feU, 

WfrMMW*, MSitSiCi Sr^J«»fc U Si 20 
/ (Si+Sic) X'Mfc&tiZS i 

8 OIt%t'fe!) > 

n«iii^jseiJxof/xttjit»aiP»iB^«ajKSstti-5 

✓N^i^jgfo, 30 

^sit &¥f'&b-Fz>m&m. i~5 ©v^-rix**— *kie 

[111*4 8] «E^=* a — 3?*? 50 




2 

-f K A7^F> 7^5t. flMfcS*, ilfls 

SSI, V1-$M>TA'% — VJ*i/]) >r— K ^v&TA- 
5 =-!>AatJtr tub J: 9 *S#*»e>»tf*t 
3*J>*< 2: t l«<£>ir75 y**, XliFe-Cr-A 

ttTv^s r t z&mb-t 5ti*5 1 ~ s ©v^tus*— * 

[«*«10] ««UiJ:9tt9J6>ix, SEBAPiftffiR 

sa-r z&rn&A a a ag® t*sv >®v ^ 

t, ftllAPMBftJiffiXftijlEigamWBftfflAltStt 

IfcfcWfcffiT* S^SBWKiO*^ -fltftLT45 

A7 /W?-Sttt©i'*i s , &JIS itSiC 
£Sr£ffc»-i: U Si / (Si+SiC) fSt^tlS 
S i 5 ~ 5 0 •? , 

MSitSiCtiSrt^iU Si 
/ (Si+SiC) i****s» 

# < , A>o 1 0 ~ 8 0 M*%T-fc <9 . 
tt5' v =*A7^/^- 

[W** 1 2 ] KSteflStttf. I^^ffil', 20EMlw 
ia^$^TV>5^ i:*r»«i:i-S»**i 0X1*1 IK 

[ffl*«13] tt»d-ffiott7MK-fr|fD«^ ^sESSAP 

ir-rSif^l 0~1 2©V^fh,A>-«I^E*»^=* 
A7-f/^-„ 




(3) 



3 

-r-5is*«i o~i 3©v>-fn*»— 3S^ie«ot/n=*ju 

1 5 ] Kft£-S01ft7l?&«-tt<O*l>& <tt- 

xv^;tt#Sit5i*3li 0 — 1 4©v^fti^- 
*j-©-V^^*©8 0%WTT-fc?>r X»4tt&**ttt 10 

[W*3S17] K^=.#A:7^*— 

fiF e -C r -A 1 ^JST'i)?)ft*3ll 0. 12—1 
6c7?V>-ftv^— JS(£fe«c<D/^;* A:7.tVl^— „ 20 

i 8 ] A«$#©ma±fcttHEtfJsj* 

SixTV'S:: tSrW»fci-5BI*qii 0-1 7 <r>^-ffi 
*»clE«©^— * 7 -< /u* — „ 

1 9 I '<-f :^-&tf**S*lt 

KS-g-«Sr^UT»g-UT-«: 30 
T\ **©tt^=*A«Wt«r. ^l^UTt^-L 40 
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4 

[811*42 3] 

#Gj£*KWfc¥*T*ffifc» *ft< £ tSKSSAPSffiffi^ 
[flt«3||2 4] A-fy/-Ri;*Sril« 

#mi-r5lf*3Sl 9-2 4©v^i"ix*>— qifc1E«<D^ 
[ff*3l2 6] g»*«l 9-2 5<DV^-ftL*»— JSKfE 

[ff*3S2 7] R*91 9~2 6<OV>-ftL*»-^»c|5 

ti--5IS*«l 9-2 7(DVvftV/4>-JSi;:fe«<7VN-;*7 
[«^2 9] ^-*A#:SOf^jg-a-SC0±fi!c^ 

45»*>bStfW>4< i: t> Hot? 5 s/^^, F 




5 

e-C r - A 1 ^&Jg, iiSi CfrbttZ 

r i£*HRfc1-5it*Sl 9-2 8»v^ix^-3Slcia 
[fi^3 0] ff*^i 9~2 9 n^-fivA^—^zm 

u nhfttz.m.m%)Zim. %L^x^-*j±w*m. 

ffl P iffi® T-SV ^jftv @ it D LT @ £f 1>n = * Affc £fE 
&V^T\ i8/^#AS|5*tco, 5£SgAPig®S.U ! »£S§tt5P 

Stssdi p set-sv^sswc e m c 7 ^ /u* 

t»SKA Pig®^Jia5X(4diEif§i±l PffiB^JlSCtC^iKi- 

[ft *JI 3 3 ] ^y-RXfiTkZmm 

&V^T\ t^^A^ro^APSSStmSiajPS® 
^Sil-f5#Sw^ii7L^. f^sS^APSSS.^SSSS 
Eti PSSST-Zv^sv^c g if C LT BM A#£rtf= 

mf&-t z r b *<&Wl b -r Z>'^-*> J*7 << ;\>9 -<nmk-*> 

ft, JEfc. M.#<Dft]&&tiaiLL. &l^"C\ ^ 
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6 

x\ m^-z ^fcbmwftizmttntDig&m*. mam 

mi®(-, 4>&< b tcitSSAPi^S^SPX^S&ajP 
io [ff*JS3 5] j^ta*. ^yy-sut*iisi 

ft. ^-*^ft:cO^^PXLfcft, 

SSSSL^SSmPiffiffi^Kiii-S^W^iiTL^, 

S§ A P agSSU^fitSSiij P «® T-51V * l£ @ m U LT 

'P*£< b t»pL^APffi®^Jia53?.l4gfESSttlPffi®^iSlfB 

3 6 ] j^i|sf«&*, >y-jkif**m.m 

ft, I^/^-*A^fI5«•cD^^$r^DXL, ^>cv^T^ 
Agpw^osss a p i^ffis u^atsstu p <^® t-sai- ^ 

©StSTL?:. ^StSSAP^S®S^) ^ IS»ftS§{±iPS®T-2V^ 

W^¥tT^®{ci, '>7i< t fcgfLS§AP*®^-J195XJ±gS 
SSa P MHa^A » twS^i- 5 4S8SB Sr T -SB 

[«*93 7] 

^i:-r5it2ft3S3 1~3 6<DV^-fix^— JStcfE«co^ 
40 =AA7^^- ©S8ig*-& 

[§B*JS 3 8 ] 3 1 ~ 3 7 <7>V>i"tb*»— JgJdfE 

*DX-T S r £ £ t -T 5 '> =■ * A 7 4 JV $ - ©Sat*- 

So 

111^3 9] if*3l3 1~3 8 <75V»i* JStCffi 

^fi -r § r. ^ * #® t -r s ^ = * a ^ 4 jv ? - <d m it * 

So 

50 [ff*«4 0] tt**»Sr-fflteJBi4Lfeffi«>5t>. 




(5) 
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ih =» — K ^7-f K T^57% *fc**/K 

e-Cr-AlMS, X«4RSiiSiCi^45 10 
r i£*f$:i:i-5i*3fcJS3 l ~4 o m^n^-^KfS 

«CD^-7J A 7 4 /U* - ©Kit^fe, 
IM3M14 2] 8***3 1-4 1 «DV^"ftt*»-«»w|a 

SrS^F-f 5 r t Sr4$m t -j-5ttttf«J-# A 7 4 A, 9 

[S&W©f¥*IBftlft9!] 
[0 0 0 1] 

[3B9!<B«i-5ftflfa-»l *3BW»4» rt«S«B8*©«l 
[0 0 0 2] 

[0003] rcoi 5 41fittffl§il5/>=*A« 
i?g&tf s *>ofc„ ^ic, x -<• — if y-^y <£>#m trogt 
&*Lfc^fc*{>. *Sfc*uStfji&*»£L«<, 9*7? 9 ft 40 

[0004] $.tz. &mBK)\zi. <9^-#j*mmm* 

[0 00 5] «UtA«:fi;«i-5*«fc LT» f£*. « 50 




8 

» USP4335783 -§-^®^li, #^O^n^* 

[00 06] #^flS 61-51240 -§-^^13 

12, i?7 5 y9tfft£. K> ?£Z^-*>J*m3k<0^ bV y9 

9 x&ttbmWft^m-X'. *»o.JRU»IR*OS* s 8 0 0 
'ClcfeVTO. l%«T£*£5ir7S: y9&-&tt*mft 

fflto-t 5 1 w ft a» o fc„ 

[0 0 0 7] 1 9 8 6f©SAE^t8 6 0 0 

0 8 (Cf3\ => — v^5-Y => — 

[00 08] ^ lb 4$!S¥ 8-2 8 2 4 6 -§-^#(C 
14, ^»<0^n*A-fe7 5 y9Wft*. 'P*£< tt=» 

[0 0 0 9] 

[ISW*s«?*U«t5 t-TSSUS] :oi? 

[0 0 10] 



(6) 

9 

mmmzw^rnxm^^ti. tim&o"-* j*mt& 

[0 0 11] 3=fc, *3893fc.fc*tfi» H»^J:9tt«J 
SfL«?L£, 8Bi7L*s*iii-5«EKAP»B&T^«EKUiP 10 
U :©/^AA7-f;^-aW, */n 

CD * A g&M *S — $ iXT ft 5 ^ — * A 7 -f ? — 
4>tt<fct>. ^&AP*ffiB^Jl^XiizO§ajP«B 

[0012] ztitb'^-u^mmitTkxf^—x-ky* 20 

5£^as&JRS i is iCi»64D. a=AAS1W(!)S 
i / (Si+SiC) T-M*^tt5 S i 5 ~ 5 

oaayoT-fot), s-g-asw^s i/ <si+sio x 

[0013] Htz. *ftm<r>^-* A«3tfl^Kl*3V> 

tit SE^»fi-*s. Affile, aH8WeifcBH:SfL-cv*3 30 
rt^iK, cftSSAPiSB* 
H»Xli«BfflP*ffi*fl»*»fcffiia?L©«tt:#|fi3»::. 

gBXfiiiEKfflPa8B^JlSP*»P>#ffi®£Otf/D*lRJC 13 

[0014] £ fete. ffiHO/N=* 
«Wt»*±«»fc-r5*ac»«*SEia:*ixTV^5r 40 
M<Dt^^©8 0%KTT-fe5rt. Xli?t*gWtf> 

©'>& < t fcwrixa»— r t as*? * lv\ 

[0015] S5>fc*fc, *3BW«>^=*A*3fi*«f 

k A7^h. ta^-7% mtmm. mtm 

'>*<Hli©t7 5 7^^> XliFe-Cr-Al 50 




10 

§t±lc, *^£rfi£F£i2:5^ t 
[0 0 16] **9ifcJ:*Uf. <*-r 

ISftWfcWfciBfc, i^^< t tMBSAPSgB^JlSiSX 
[0 0 17] **KfcJ:ixii» 

[0 0 18] $bt^ **93fcJ:;ixtf. '< 

-r ^ «r«*u nbti-tzmmvuztm. tug 

[0019] ^bfc^fc, 
?L©*!S*lRji:IHtWlcs|ifi'*Bfc» iKt < t fc*KA 

[0 0 2 0] $5>fc*fc. *»KJtJ:ntf, JR»» 

'>^< t tScSSAPCB^ilSCXJicftKffiPSB^ilSB 
fcS«-i-5«ffl«:l»V"»T— ttfcJBjSU ft^T-, «S<0 




11 

[0 0 2 1] *e>fc*yt, **^»cj:^f x JR»» 

¥-?t*Mlz. 'ptt< fcfc»I&AP»ffi*flfJXttaEi6ffl 
P^S^JS^fcgMai-SSffiSB&IS^r— gCiNtl. & 10 
V^T\ «*Ott^=-*ASB*i-S:, Ste-JISr^Lrgj^L 

[0 0 2 2] ffcfr, *38iJJteJ:*LWr, flGRtfcfe* 
r^=.#i>>flE4r», &V^r\ ^-#.Afl:<&aEI&APSHfl5 
HiE&tJVEIttU P *ffi-CSv>lvS: S it C tt g it 
K^eufci^JiSr, gifC^-^AfriciottScftilTL 20 

tT,5„ 

[0 0 2 3] *»HteJ:Jxtf» MOW*, y<-r 

=#A35fct£;# x JJcV^-e, /n=#ASW<Zj, oftSSAPSg 30 

p SffiSst/cgssai p mm rsv ^vMci»i:Lt^=* 

< t fe^APieS*JI)ffiXtt»lgUPWfi*jai8|Si;:« 

WMit^ffi755^#t$ix5 o 40 

[0 0 2 4] ££>(c. *«91KJ:*itf. H£H&5fc, ✓< 

P MSS&tJ'SfcBU P S®T-2V>»VMC g if C Lr g if C 
K^rKd 2:XKftlcTfT«iElc. t t>s£S§APig® 




12 

Urate- LT—fWfcLfcaK MSriDIL, * 
3 r £ SrW* t -f A 7 -f fl,9 

[0 0 2 5] S fcfcSfc, *369!U:.fctLtf, JIWB 
*WB*JDIU ftv^-C. /N-^A^wMSSAPffiffiSD 5 

su^s&tb p *HB-esu s if c ur s it 

l$tD^=.*i».^tJ»t5gSa?L©gEK*-[Bl 

x fisitss a p mm^m assart- 5 ssas & n* v ^r -as k 

JBfftU &V>r, **«>litCyN=.*^4:, g=£-JB£ 

§ - jj A. 7 ^ /V , 9 - (DWt^m £ tt 5 o 

[0 0 2 6] *»Wfc*ixtf» IS**© 

*»*aqiLfc«, Jto*ur~=# 

T\ ^=#A^©«KAP«ffiXl«K&liiP*»BteJC 

ai-3#*<D»E»?LS:» atssAp^ffi^sftssaiPSSs 
r-i v g if c u r ^- * a 7 /w ^ —tm ^i¥9t 
L, i^:v^r^ J*&bnH#)\zmtt'%(om&J§&. 

K»fcWr<tffi»w, tfcgEKAPSSS^-JieiJXfi 

sess a p wfcum scf-s? «i- 5 ^sc & m v ^ r -» ic^^ 
[0027] $ fj^ifc, 

£r>!raiU *V>r, I^^^^A^otfiiSSAP^ffiS.O 5 
SESSt±iP^SI-Sili-6#^(75gEil7L^, »£S&APSS® 

/I'^-lBlWSrfSKU 9:v^r, /^-^A^i:*K^^c|^ 
B*v^r— «Jfc«ritL, »:u>r, ^ro^N^^A^^/w^ 

[0 0 2 8] rixe>^=*A«3iflE«?©I8iS*«fe-T? 

[0 0 2 9] *yt, ^=*A«itft:#CDffi!l®£0'>^< 



^T' (8) 

13 

[0030] tut. &<&m*-mz.te&\,tzm<». m 

[0 0 3 1] ^=*ASB*tSt^-g-SO±^t LT 
(4, 3-i?i7-f K A7^f K *f*7K 
^Hfcglif, il^^AT^$=r>Ai>-y ^r- 10 

e-Cr-Al »&JS, Xfi&MS i t S i C7><b#5 
[0 0 3 2] 

[0 0 3 3] ffc,*IlfC|ifMia5i,i 
lc*^gB£*1-5<fc5^«J&LTV^7c£>, fui£Lfc 

[0034] wt, *mm\cm?>ss-$A.ffi&te^ff> 

[0 0 3 5] ^^(-#5)^=^^^^, fiSSlc 

PH^KJ: SttSHbiV JSSSAPSig&U^SSa} 
P«StcSiii-5#^W»itii7L^, BftSSAPSS.8.U t »it 
SSfcfcl P SffiffiT-S V g it C $ tlX t£ 5 13 A 7 -f 
^-«tttS:*»— *<kU-C**tO-Cfc5 0 40 
[0 0 3 6] *«^^t5lt5^=*ASWt^»cS3V> 

[0 0 3 7] l«eteJ:0»j*£*t**/i'0>-fcA' 

#l£L"C\ 6~2 0 0 Oir/U/T^-1' V^- (0. 9~3 
1 1 -tr/P/ c m 2 ) £ L < . 50~400 ir/W/Jp 
^-fyf (7. 8~6 2Wcm 2 ) # L- 50 
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[0038] ^=.*j*ntt<om&;b ttn 0a 

x.Wc, niiJEMfcfr, ^-(0=f^*liSril5i5(c:W*(S](c3 
#WXH:4«-Mfc9J*rU **l«ai:Sit*l«]©Wrffi»tt 

W7»4:*5J:9'5c*tt<Ofc© ; Rtt»tt«r, 
fc-j£WIH^9#««±i::9JWrU W^ftiM;*^ 

[0 0 3 9] fS,*, *^Kt-*5»t5^=-*ASP*t« x 
3£g, iffiRH4»©*^*»b» ?-fK A7^ 

K 7*St, *tf*7K 

A77VS— !7A'>!) K ^^>-^T/W5-^ASOf 

[0 0 4 0] *3BWfc*5V^J4. ^MS i 

*J»gC^<DS i / (S i + S i C) T-Sj^ixS S i 
#fi^, 5~5 0li%t*fc5rt^iL<, 10- 
4 0li%f&5r t7jS$blcjif^LV\ 5fia%*?t 

T-its i \z£z>m-&fr7f+ftxhztz)sb. t&mmm. si 

[0 04 1] 3f:^B^|r^5V^r^i, Stii?L^g^C-r5 
%^(f5rt7jS-Ct5, 

[0042] *^BJ^c:*5^^T^^-^i>.S^5«•^4^ 

[0 0 4 3] *»MK*S»t5^=*A»tt»4» 
frotJ;v\ 

[0 0 4 4] *«^-efflV>?>ix5^W>^-2: UT 




15 

[0 0 4 5] -£tz. *&WX'IZ. -t ©flbfc, fSM&M 
t Lt-)B:«Jlctffl$ti5*f I'V^y f^f^ 

[0 04 6] SA-T3*<0*tt, a** JiJfiLfcft* 
fl«sHO0li»l:#UT, 1 0~4 oms^«T-fc 

»*u ™t 

[oo47] asM^mt. Jf art»a*»* u< , «*. 
if. 7 A^jf a 2 «!* * y -scastif mjA 

[0 0 4 8] i£ft7fi££ LTIi. IRA 

f£ft> ^>f^cijft|fc«k, i£mf£ft. KEEftttv Jf£& 
ft, *»WMMr*tf*c:fc*s-e#, f--ct>, 

[0 0 4 9] *fc x *IK©^=*A7^/^- IC*S 

TA=*A7-f^HWi:l-CtJ:V\ t»T?t>, Bit 

B»CLT@ttC^-*i>.ft:ti-5r ir^jif* LV\, 
[0 0 5 0] *B^^*3^TI1, «*0VN=;!;.MWt 

[0051] fflfttt, r^-a-Sj itt, 

r*S-g-SBj Steffi© 5 «-g-#©IBR£frT 

ffifflTji&&/,tg*T?WT/«£V>ffifc^irS*T?fc5„ 
[0 0 5 2] *«WtC*SVTf4, SE*»«-tt, «6-ffi 

tw^3ittttfc2ttgf«±-eER*ixrv^t«), S3-® 

[0 0 5 3] i: LTIi, fiSJx. 

If, ^=*A«iftflE©tt*Sl«)WffiJBtt!9S. HATF^ ft 
IE75^, WB, *»H, P3». h77^t- 

[0 0 5 4] A«JS*«f<OSttKA 
P«iffi#l>Jfil»XI4aE»UP«lflS^-««IJ*»€>Sta?L©St» 
7?t6llC. Bl*lRl®^ = *A«iS»««>^ftlC3*U» 10 
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%W±Oft$T-^$ttTV^r t>45$f^L<, 3 0% 

[0 0 5 5] 5tH6-g«tt, A«iS# 

yttl 0%W±©ft$T-ffM£tvCV^r L 
10 <, 3 0%£l±O*ST»rtSiiri«^rJ:#J:9ff4 

B Alt Sr 35 1 ' fa ± $ * 5 r. £ ^ T * 5 „ 
[0 0 5 6] -Hit. *»93l£*S^-Ctt:, 
*A«3gffflStoiSH»^»^R»t» jM(MH»*, Soffit- 

20 [0 0 5 7] JEfc* *^HJ*5V^T(±, *■ 
a*, 0"J^«, 011 (a) ~ (d) l^fi?!^ 

*j-a?mElti- 5 fc <o T- fe o T t i V \ 

[0 0 5 8] fl&*, ^W^dSJtStftg-**-**. ±i!0 

[0059] A^Wfwtt. ^-*Amtwi:r-5-eiB 

ltFe-Cr-AlMI§^5>4 9, ^~%M&tf<D 
l&fttttfcZlttziin&mifZ^kfrXZZ, 
[0 0 6 0] flfe*-, ^=.* -kSBft-^&P SiiSiC 
iSr^fig^t-r^ii'&l-fi. i^fttMS iiSiC 

5^^*Aasttt PJ^'tixJ: "9#< , ^olo~8 0 
40 ift%T-J)5riii&SU\ S i tfi^^^AASli 

[0 0 6 1 ] *»WI-*5V^T, S-g-SPWli, 

a p fQmn-m sex i*ats§ a p sb^ji {cg^-r ^ ssu 

50 [0 0 6 2] toi *^^CD^=*A^it#^*5 




£ @ » C Lfc^= # A 7 ^ — SBWK&'g'JB (OmtfL L 
10 0 6 3] S^-Jl*»*i-S*«fefcLTJ4» BfJtO 

[0 0 6 4] **W©^=*^«iftflE*tt» w<OJ:5 

a»a*fRiaaa«*raiw+ixtf au -«ki4 20 

2 0 0-4 0 0°C(DU.S.X'ff 0 Z. LV\, 
[0 0 6 5] #3S91<C;}3^Tf4, *S5^-»©^*< t 

ZixX^^ZZ fc##*LV\, rtUcitK #*&ifsit# 

©*s^»*>fe©!*:*ife»t (a 5 ait) srB&jt-rSwi: 

[0 0 6 6] ffi. *^©A-*A7-f/l/?-|:*» 
«4t«rERi-5»ft-tt, **<fct*iS* 

±T*mmi-z>£o\z. *ss#ajo— fB$fcERi-*r t 30 

tm^i t tte, »ESSAPffi® 1 6113 
fcER*tifc**»»fcStettlSk RlWSM&tHnMlflnr 

[0067] ®mmm&n*3z&ftt-rzftmto&b 

-fe^Hf fcSV^IiaS-LTTB 
[0 0 6 8] ifc, *«KtCfett53te«SB*tt Lt 

4 Q/h&v^r t, w>#< £ fcvvTixa*— 
[0 0 6 9] d^«< 4rt, C^fev^ixd*— *Sr»JS 

(4. &«^*WKfe^i»)??Si:gE(afi<7>B§#*^a5 50 
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xA&m-ms&m. (jisieoi) citnufeut 

[0 0 7 0] *»Wlwi3V^Ttt, SfeK, #foixfc^ 
[0 0 7 1] W, 

[0 0 7 2] *7t, *^BJ(cfcv^Tf4, *»*(&^-& 

Sr7JDIL.T'k>4V\ > 
[0 0 7 3] *«^tCj3V>T, — #-ffcb;fc^-#A« 

[0 0 7 4] ^KlC*3V^-Cf4, 

Kf4. ^ = #AS|S*t*K:0!|jttf» Pt, Pd, Rh^CD 

««E«B**i-s <ni mz&w-tz z. t am 

£bv\, 

[0 0 7 5] tfc, A=*A7>f;^-tLTfflV^ 

*U 7-f/w?-4S±t5r bin?. t£oT, /n= 
CD^ICI4, 7^/P?-S»©eft 

[0 0 7 6] *»WSrHffifc*-«IJ6*18fca 

[0077] Ull (a) (b) (c) (d) itt&m 

5. II (a) (b) (c) (d) lc^-t-xN-*A^it 
($1011 M»z£9ttfflfeixfc*i#l6j (SEK*!^) 
(12 1 (a) (b) (c) (d) X*(S)T-^i- 0 ) 

iznm-r^m^m.miLi i«r*-r5^=*A»tr2 1 

?r4{@S^LT«fi£$ix-CV^o *7t, ^=*AgB*t2 
*S£-SB1 2f4, ^SSaiaJgS^ilSCl 5\z&M-t 




5SSSB1 8Sr*A/-CH:tte>ix, &&1ttt2 5(4, %fflEft 
KE&SaxTVS. 

[0 0 7 8] ;;-c\ 121 (a) (w^-f^N^^^^tit 
» 1 0 (4, *g-£-SB 1 2 *frB 2 2 © 5 *>. sESSffl 
PffiBl 4&U4KJB1 3{cSjK-T5Si5^©-95*^A/ 

im&Xnffim i 6 fc/hs < i 5 mft* 

KT&fcSaxTVS. il (b) 

it#l 014, 5le8^1 2 3*, ^tH^BfESSffiPffi® 1 4 

^5*:« *«£-£i51 2 OflM*#£j*-T**!> 9 , 1 3 

1 6#iRifcl§]-te4-5J: SfcJBjfcSfrTVS. 0 
1 (c) KL*i-/N=i*Afll3fifl:i 0(4, *«-a-gB12 

i, »ESiaiPffi®l 4tc«M-T5-SlS^^A,T-, (I!I®1 
3*»b^=*A«it^l OW^^lRjYWilldSgSKAP 
$&Bi 6*fafc8^*te/hS< 45 J: 3fc:#W>fc«J«£ft 
TV5„ Hi (d) f^-f-^— *Aflfif^l o 

i4, i 2 a*, ^® 22©?^ mm 1 3 tc^ 20 

5 jjE^mPiffiBl 4SU t at8SAPffi® 

1 6 iZ&ffitZ— ^^"^A/T, ifflBl 3^f3/N=*Ai 

[0079] 01 (a) (b) (c) (d) t^1"^ 
=.*ASit^l 0T?I4 J^tt4fl5JS;Xf4iB;fi©4: 5 4 
fiftSMIi©^— ^=#.Al?fjtft:i 0©# 

[0 0 8 0] #(C, El (c) (d) tw^-r^N— * A 30 
*;&{*: 1 0T*(4, ^N^*A^5Sft:i o£#:-?*UStfj«:ffi 

#1 o±{*fc2^J:5 4flyBat*fc:fcvT4$ic#»^fc 
5. 

[0081] 12 (a) (b) l:/ft^= tf-MSitft: 
10 14, /N=.*ixgp*j-2 1 £3<g&-£-UTfl|j£;£ix5k 
©-T-fc5 0 02 (a) tC*i-/^=.*A*aS«El 0 14, 1 
1 (c) *S&-fr*Bl 2 ^5, g^B2 2 ©5 

*>, flBffil 3K:SS«i-5<Bi^(*:fc, sESStitS PSSffi 1 4 
fcS6«ti-5-»«r*A/-e, iPJiffil 3*»fe^=i*A«|iSflc 40 
1 0©*i>*G)Y©«iS*«W&AP*Bl 6^(6]^^*tC 

(b) \Z7ji-t^-$A.ffimtol 014, g!l (d) irlSJtH 
1 2 iK 220H, <WB 1 3 (£g 

StS&aiP^Bl 4SO=ri5tKAPiSH 
1 6lcg^i"5— SBt^r-^A/T-, {IB 1 3/4^b^^=*A 
Wigflci 0©*i?*i«iY«>«*s«BAPiBEi 6 rafale 
I^-Ic45 4 5 l£ff2f££axT^5„ 
[0 0 8 2] d©4 ?4'^#A*git#-r-t, Hi 
(a) (b) (c) (d) (C^I-^-^Atfiitffcl 0 t 50 
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»ra*ro«^<6i*S**«r*Jf i"3 £ t 5» 
[0 0 8 3] 0 3 (a) (b) (4, *«WI^5/n= 

[0 0 8 4] 13 (a) (^-f^ — #-Mgjgffcl o 
(4, *S^SB12*s, g^I2 2©H> ✓x^A^fjg 
fl£l 0©«ffil 3tatlBlEi-5tHJ^«>-aJi:, fitSgtHPiH 
Bl 4lc^i-595^©^:95i^A/T*S:H-^axTV^ 
5o r©#jT-(4, *S£-SB1 2/55, ijgffi^JlSBi 

5 ©2,6 (A, B) , (C, D) £»i^#JlCo4V-T-«C 
^itiPiS® 1 4<D**ttT£«*-a J: SKRttfett-CV 
5= 

[0 0 8 5] r©4 5 4-^— # Afljitfls 1 0T*(4, M 

[0 0 8 6] 13 (b) [Z7ii-f^-$J±ffim&l O 
(4, StC, 2^, g?"g"B2 2©5*>, 

-MHiiffrl 0©ffl!l®l 3fc&tti-5»#©-»£» 

ax, *g5-a-»i2*s, atKaipffiffii 4 ass 

*HfflJ 1 7 © 2 ,6 (HSHt-f) «rit8lE«fco4v-eSM& 
APiSSl 6©t>*«C-C^i-5J:5twKltf>axTV^ 
5„ 

[0 0 8 7] r©4 54^=- #A*fififrl 0T*(4, »ft 
S&ajPSffil 4 izfcSSAPSBl 6 t T-f^^©iS@Sb 

[0088] 12 4 (a) (b) (c) (d) 1^-*-^ 
^*i,^S5t^l 0(4, »^W2 5tf^-#J±ffi&fcl 
OWPiMteBXtZtl* 1 2^, g-g-®2 2© 

5*,, /N=*A«5Sft:i 0©<I!1® 1 3, «SSmPiS®l 

4s^siAPiffi® i 6\zmm-rz&#±n&'SA,T-wt 

(4ibaxTV^5t>©T*fe5„ 14 (a) (4, t$&ntt25 
OWiB»«!6«*^©»d-, 14 (b) (4, «*»8-2 
5©WB»«*n?&«>*&-x 14 (c) (4, g^SW2 
5©8rBWv-^ 14 (d) 

(4, 2 5 oWfB»**s«g©*^Sr-tix^ix* 

[0 0 8 9] w©i 5 4^— OTH, m 
©$a< iSg©^*^— < , ^r©^^— fr^~J> J±m 

5c 

[0 0 9 0] — 15 (a) (b) (c) (d) \Z 

7jk-t^-#j*mm&i o(4, *s-g-asi 2^, s-^®2 
2 © 5 j±ffi'&& 1 0 ©<n® 1 3 st^ssssai p 

SB 1 4\zmffi.-tZ&ft<0'£.&t. SEKAPttBl 6(c 

©-SMS, ^-*A«if($i o©g£KAPJSBl 6(c^ 
ffiUTSttejaxTV^5t>©T-fe5„ 
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[0091] £©'N=#A«fcflE-ef±, 4$k, au&ffl 

[0 0 9 2] 16 (a) (b) £.1*07 (a) (b) 
Kl*i-^*A*36»l 0f4» H4 (a) (b) (c) 

(d) \zm-t^-*j*mm#-i o tmmz. 

2 i)i y &-&m 2 2 0sn=2 1 0 OffiU® 13,« 

SSfflPSSl 4Jtl*SkKt*>nJliEl 6fca«i-5»4>± 
»£*^Rtt fcix-cv^ 5 9» Hie, 

[0093] B6 (a) (b) t^i-^=3tr A*iftflc 
1014, 04 (a) fcRMRIC, 2 5 OWrffiJKtt 

*sft**o*S-S:^b-C*s?>.» 0 7 (a) (b) \zmT 
^=.*A*Jt*l 0f±, jtM2 5 OBrSftMfcWIIPJ 

[0094] croA-*A«ifriom 14 

(a) ~ (d) IC^f/Nn* Aiilft 1 0 © 1 1 5T'iS 
^fcSMHcHO*., *S£-SB1 2Sr^=.*A«S#l 0 t> 

flHlflci OOfa^SrffifeTffiSfSr i:*ST#5 0 
[0 0 9 5] SI 8 (a) (b) fcjj*iVN=;fr AHfifft: 
1014, 04 (a) (b) (c) (d) IZtM-^—JjJx 

mm#iotmm\z. 4®<o^-#j»mt2 i&, s-g- 
■a-® 2 2ro^=*A^ag^i oro«8Bi 3, ossgmpis 

ffil 4SU : cSKAPffi®l 6 A/ 
(4, »tt2 4*i, S^*^ 5tf>JlBU:Gl!lffil 3 CD 

— mzmm-rz i p i 2<D—mz.ms3:£ixT 

k><b9®i 3<d— mz&mtz&fto— gui:, stssaaps 

Si 4&tfdiE8&AnSg® 1 6KStti"5as5)-«)^«|Ji:Sr 

-t-A/r-RtfibaxTv^,, 

[00 9 6] £©/n=*A«3^1 0T?tt» **Wttt 
2 4 J;*), sft##, *Ste-»l 2 SrgitSS^lpJ^ 

Sen 5 r t ta tt < , # a it * w jh -r ^ r t # x- 

# •Stifle, sEggaiPig® l 4S.t/5itgSAP5Sffli 6 

[0097] 09 (a) (b) »C*i-^^=^7A«it<$: 
10I4, 06 (a) (b) lZ7jk-f^-*>J*ffim#l 0 

^=*a«swi 4 ?r 9 (ig-g- urmfiic-r -5 C 

tldit), «-g-®2 2^#-^Rttfc^OT-fc6^ tcOftfe 
14, 08 (a) (b) lc*i-^=*A«3ft«:i 0 tmm 

[009 8] wCO^n*A«jt($;i 0T*t4, 0 8 
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(a) (b) fc*t^=*A*ia*lOOtr5t?i6'< 
fc^mt-JDx., *S£-gBl 2Sr^=*^*3i«El Of 

«is#i o ©*u£* *m$>x&ik-rz> rims. 

[0099] 010 (a) (b) (c) 14, '^—Xl J* 

5„ 010 (a) (b) (c) |;*t^=*A7-f;v? 
— IT'14, 04 (a) (b) (c) (d) fc^i"'^* 

10 3 3£, 2 5 Lfc Sf-fi-fflJfl- 

2 5s^=aa7^w- i rof-DSc^iais^n, *s 

^12^ g^I22©A=*A7-f;^-10iI 
1 3, StS§ajPiS®l 4SU : »itS§APS®l 6^8N*i- 

A7^^-im as*»*f2 4$r % *S-a-gpi2(c: 

£t£^si-5 «t oK&m&ni 2<D—n\z%im£frx 
*j<>, oftssAPSS® i 6W\zsiWi£titi%mntt2 a t 

20 *H-*SEfiSlSJxi"ffiBllS:«ritUrv^5**«»3 1 tf^ 
[0 10 0] dtfV^j&A^-tvi'*— lT?f4, ^f^.??it 

Aflo©*a9K» 3 i \zm#x <p o-r-timm-fz rt^ 

5 it fete, cg?&tiiPS®l 4S.tKcE8SAPiffi® l 6© 

i&&\z&mmi$.£inx\,^z>ittb, m#>xmst)<oi&&. 

[0 10 1] #f§0jll;i#,5^=#A;tfi3t#£.U J 

30 ^0Jl4rtbf>JcPI^^tt5t.©T-(4^V\ 

[0 10 2] (Itlfll) IfiiLt, SiC»7 5S 
I'/oS^lS i 2 5 U £ 

[0103] i9:v^r^ r<o*F±^m^LT, ^rix 

<OS^-5?^*tSr*b, BS<Djf:$^0. 3mm, -fe/V^ 
40 1 Wcm 2 S)^=AAf|:^»SLf:„ 

[0104] r^f)M©^=*AM-7'f 
o jS^t/^ST-K^^, A^tr Jolt 55Sul?L<£> 

gfi^OOtfllL^ ^T<0^, Ar*©JFStt»H 
1 5 5 O^T-^Ufeo j^fig^, *g-£-SBOfl- 

so i c&, ^jgs i^, ta^vy-, M^'M^y 




1 O 0'CT?*Ej»-*-5w ^ffedS, 14 4mm<J> 
X152mmL, gE-g-^ORtW^ 2 mmffoSi 9 (C^ 

[0105] (§J»5£0<J 2 ) SSitfliJ l IcioV NT , HiBM 
*5 50mmX50 mm0^aMOA=*A*|:^ 

#5, 14 4mm*X15 2mmLOR6f0ttlfc:t 

[oio6] (statfl 3 ) sum* 1 1 nmc lt> sb 

fl^tt/i 5 5 0 mm X 5 0 mm©ftaM©^=*A($^ 
dS, 1 4 4mm*X 1 5 2mmLORttf Ltr i 

sszzx&m&it&tf-Mi.izzksLn-itmmMi km 20 

[0107] (SSU£0!I4) AiiiA?^^- 14, 
?W*M4, ±Ebfc«3S«l~3ra«i©*jfe^J;0, SSI 
[0 10 8] 

$n5t>tOT-l47iV\ 30 

[0109] mmm 1 

S«t0U t~4 9, ThS^ 1 4 4mm* X 1 5 2mmL, 
MM<om £ tf s 0 . 3 mm, ir/MSS^** 3 l't^/cm 2 

14, Hi (a) d^l-i^t-, *g^§Bl 2*r, K£-B 

2 2<D5*>, oSSSffiP^B (JJUffi) 14RMS13 40 

«3t#l 0cD^-L^I^]Y(Di|B/!i5iiggSAP*g® 1 6#ft»C 

2©g££, cS^tilPS® (JJBE) ^B»15*>^ 
=i*A«JSffl 0©SeB*|S»C3 0mm, 8fc!&tbPaSB 

fo](C 5 0 mm k Lfc 0 
[0110] 2 ~ 6 , 10 

mmmi k*5v>-c, zti^ii. mi (<n , 03 

(a) , 13 (b) , 124 (a) , 124 (b) , RXf® 50 
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3SAP48B (TSQB) 1 6l£StajLT7fcj&£n54§"£-K: 

14, -t^Bm-*-*****, wsi-s-tsfc, *i»c^-r 

#t£tf>?E*8B#- 2 5 £gft£ 6 mmT-IBR Lfc«*tt5ll6 
[0 111] ft, *clf, -¥>-^iti:f4, ^-ZM. 

SI 60 1) |::J:9«j£Lfc. 3te**t<0**«3ftft 
[0112] *ig^J 7 ~ 9 

v&mohv&m^itzkusut, mmme kmm<ot> 

[0113] ^Sg0iJ 1 1 

K^T, 12*, citSSfflPffiB (± 

1 5 mm©I^ StSStibPffiB (±SS) Mlffl 5 *» 
k'N=#iMf3t#l O^SftSg^ftJ::, 5mm(75S$T-|g 

[01 14] 12, 13 

HJS^ll fc*sv*"C, M3 (a) teSW-HKftlci-Sifcfc 
fc, *S^SC1 2£, ^tt-t*H±^sB^il^ 1 5^f>/> 
= *A«it^l 0£0giE^^](C 1 5, 5mm©IS> ± 
«ffi^«»l 5^?>^=*A*-it*l 0©«f-C.-*[S]fc, 

15, 5mm©*3-eRttfcK»*fc:ifc£Wl-»4* **W 

[0 11.5] mnm 1 

[0 116] (f¥ffi) (a=*A7^;V 
^— ) 1 O^fflJBl 3KiQnUk Ltt7 5 -y^KMif 
B-^yhSr**. SUS4 0 9S©^r+=V^Ifi5#|: 
if LiZsA/T-^f^^Vi/Sitfri: Lfc^, x>f — tf/HB*** 

= *A«M (/n-*A7^^^-) 1 0 ©TSS 1 6 
±0*A$*, JJBffii 4 4 OStB^^c itcj; "9, 

(/N^^7^7^yv-^— ) 1 O^TigS 1 6 4 •? 8 0 0<C 

[0117] nmm 1 ~ 1 o RvHtrnm 1 co^—a a 

AP^^iS^Sr^faJi^ib8 0 O'C^X' 
m : mmSeft O 0 0&) , S (2 4 0&) fg (18 



(14) 
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OfM ) (itm-rt-fifi : (1 0 g/L) , * 

(1 4 g/L) . ** (1 8 g/L) ) 12$eL. t*Ifc& 

UlSLfcBSL ^=*Aflfitfls:<D±4SS (Up) , T«® 
(AR) » ft&<OZi% ; ?ix<D%lGLX-<D? : 7 v?<o 

[0 118] — HJSCTls 1 1~1 3COxs = ^A 
7^vu?--et4. «*i-rfifi?r«a^lc: l 0 g/L~* 



*2o g /L©6ii aaxftm : awi*«o •csijtu, 

[0 119] 
[*1] 





















a m 




AD 




ASP 




AO 


fcHP 






An 








* 


Sift 






























Ka) 


80% 




A 


A 


A 


A 


A 


TT 


6 


A 


TT 


TT 




TT 


mmz 




Kd) 


80% 


* 


A 


A 


A 


A 


o 


o 


Q 


o 


o 


o 


o 


0 




03(a) 


80% 




A 


Q 


A 


A 


A 


o 


A 


A 


o 


o. 


o 


o 


-m- 


B3Cb> 


80% 




O 


o 


A 


A 


O 


o 


A 


A 


o 


o 


o 


o 




04(a) 


80% 




O 


-8- 


A 


A 


o 


o 


o 


O 


o 


o 


o 


o 




04(b) 


80% 


-*- 






o 


A 


o 


o 


o 


o 


o 


o 


o 


o 


5Sfc«7 


04(b) 


83% 






o 


A 


A 


o 


o 


Q 


A 


o 


o 


Q 


o 




04(b) 


80% 


* 


Q 


o 


A 


A 


o 


o 


A 


A 


o 


o 


O 


o 




04(b) 


85% 




O 


A 


A 


A 


o 


o 


A 


A 


o 


o 


O 


0 




07 


80% 




o 


O 


o 


O 


o 


o 


o 


O 


o 


o 


o 


o 






80% 




A 


A 


A 


A 


A 


A 


A 


A 


A 


A 


0 


o 



[0 12 0] 



^ ^ [12] 





mmmt 






§ISfi«13 




EKa) 


01(a) 


03(a) 


03(a) 






50mm 


15mm 


15mm 


5mm 




30mm 


5mm 


15mm 


5mm 




— f 




144mm 


144mm 


144mm 


144mm 




i— 


152mm 


152mm 


152mm 


152mm 


(g/L) 


10 


O 


O 


O 


O 


12 


O 


O 


O 


A 


14 


O 


A 


o 


A 


16 


O 


A 


o 


A 


18 


O 


A 


o 


A 


20 


O 


A 


A 


A 



[0121] * 5 fc, 

^SfebixSrotc^L-, 3liS0"Jl~l 0O^=*A7-< 
A**— (Hi (a) , Hi (d) , 113 (a) , H13 
(b) , 14 (a) , i4 (b) , 1217) T*f4. 9 7 V 

[0122] iB«^n«rs< vffiM-r-rm&z 

(a) -^123 (a) <£>49l;i, a=*A7^W- CO^ 

(b) <Di5(-. *g-^SB^. m-S-mizisiiZs^-jj J* 

&1-Z&ft±&i:'§£A,X'Wtrt bilX^Zs^-* J*Z7 4 * 
?-X'fi\ZbA,b'f 7 -y ? I4$g£-e--f , 17©±?|:$ 
<b icS-^ES^ti^ Lfc^jr-I4^ o fc < ^ 7 y * 

Agl5$tO-YV^C0 8 0%«Ttfc5A', *fctt3E«*t 50 



roW^^!is^=*A*iJ$r4: *)/h£v^ ^^y^w^ 
^<4'>^7i-ofc 0 
[0 12 3] *2*»?>#a»3J:3K:. 
#<S\ Jd&Efl-Jgg&l 5*»b^=*A«itfr 1 0tD»itS§ 

^ipjav^'t^oftSjos, ffi&si±\z.m<t£Z>b. -f 

[0 12 4] 

t7y*<D&£.&mit-i-2>Z. b&X% Zb^o*&$k*m 
[H2] **W»c«S/>=*A*SSflEOffi©#3IM[« 



(15) 
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[0 3] *»Wfc«5'N=#A*jjW*©te«*HJ60!l 

[0 4] *»WK«5yN=*A«3ifl:©X»wffi©#SI 

[15] #*Bfc«5^=#^*5fi{*©JEfc:9J©#SS 
JS0tJ fcStfHWP fo 3 . 

W&TFlrX&y. (a) HftfllBL (b) tt (a) <DY 

[0 7] *»Bfc«S'N=#A*Sft{*©W::SI©f9il 
fllSr^LT*?!), (a) fi^0, (b) 12 (a) ©Z 
-Z»rStft^0-efo5o 

[0 8] *»WK«5^=*^*3t*©5^9J©*J6 
09<Sr^L-C*5 9, (a) »i{H!l®0, (b) Ht (a) <7>A 
-A»r®!ft0J0T'fc5o 

[0 9] **W»w«5^=-*A«3fiflco3Efc*JO**6 
fllfc^LTiS"?, (a) MiB. (b) H: (a) <DB 



10 



28 



-B«ffitt?BII|-C*>a. 

[010] *3B91E«3^=#A7-f A^— ©— 
««r*l,-C*i?>, ( a ) j4fl8BB| x (b) t*¥®0, 
(c) (2Jgffi0T-fc5„ 

[011] *««Kffi5^=*A*3«|c©^y y 
E*«S:*L.T*J0, (a) I2¥®0. (b) lilEffi 
0, (c) fifflS®0, (d) !41Siffe5. 

[^#©Ift«] 

l...A^A7-f/^- 1 0 — Afllitft:, 11 
-SEiiTL (KiTL) > 1 2 13-^=#A 
^Jtfr (^s#A7-f*#-) CDfiflS. 14-WB1P 
S&® (±S®) % 1 5-j»B5*WHtt, 16-88API 
ffi (TSHE) » 1 7-«ra*MSSlJ, 1 8--5itSSmP4Sffi 

«-r5»Sl5, 2 0-R8«, 2 1-vv=*AJW, 2 2- 

3 2-BttClS5fcJ\ 3 3-^=*A7-f^-ai 

Wo 



[0 1] 



[02] 




(0) '°20 




(b) 
15 



ti '0 



r * I \ 

' s A \ 1 
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